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/ 

wesb i e$ « ■ 3 ib i . s mffiftM t . 

weis i ■MifiiMi-t©-«K«uT* 2mmmmm 

WEfS l ■MWMIRWtteJB 2 lffi«6il±i:f 2 62 

ttrete 1 ia* t me* 2 b« t ^ * twc 

tt, WE* 1 JIlMMMlfcMBJS 2 ||mttMlt£fttflMi 

Iyf >^V- h «. WES! 2 BP B 1ffi»^CDX y ^ > ^ 
[W*JH3] K*«l*fcttW**2lC*^T, ME* 

1 jiM«&ttit0fflias£ 2 ir B i»»n:^t5i7^>y 
^fnimmmmm<omm\t5 o~3 o o nmt^;t 

[»*SS5] Wr*3tl 7S4 0V»"«"n*»— lC*t»T, WE 
*2JIWilfeig:B&©^P«l 5 Onm~l (imf^:t 

t»*Jg6] lMM±KTFT*<l>tt<fct>*tr¥* 

estsT f t *»jst*ss 1 E«©±#fctt» 1 eihhb* 

It. *2limttMU:* *2K»£*<»fi£Sn. 
MET FTCV-^**itB H U"f >««©±*fw« 
y-hlft»i!t. WlEWMfiMti. *BJB2E»t* t 

HETFT**rt-T»ISlE«©±*JCttJ|l JinM» 
UtRtfS 2 IMftMl**- bTl 2 E**«#«E UTl»5 

[W*^9] M*«8(C*5^T. MET FT© V-** 

[*#»10] »*3H8*fcttBI*9l9fc*^T, WE 
TFTtt3£**:tfS!TFTT*-a 

[M**l 1 1 K#JI6 75S1 0©H-j*ft*»-fc*H 
T. i(IEISlE»tty-hEllT?**Ct*»«4:T« 



(2) 

i' 

WEE*0K*:*J*T*H*TFT®^lr*^»J«1iWt 
14, y-h*ft»Bt€:^UTy-hEi»©-«i:m3a:S«t 
?lC^f£2n, Ry-hE»©-«ttXy^>yu-h 

T, WE* 2E««;7-***fctt H K - 

1 4 ] mxm 1 2 * 1 3 \za^x, 

10 WEE»0»«»J*"*" ; Bn^ir*JI«'aiTFT<OLDD* 
4>&< gnft^HT 

WEE*H»t»*i"*B*TFT.©LDD1MKa:, IS 

T. WB«»®fc£«/irr*n^+*JU£!TFT©LD 

20 MEB*leIS&£^fi£"f £H5(STFT©LDD^«:. IS 
H*T F T©y- h«*£»fc&fcV»J: 5 tC^eJc^n. 

mi'6] flt$£ 1 75M»*« 1 5 CEtSnfc* 
7?f-f7'-7bU?^iELf'fX^l/-1'Sfctt7 

30 inxm 1 7 ] 1 6 cBt«nfc¥»#«i** 

l 9 ] *&»3?®±t~fg 1 E«S£J&J&-f -5* 1 1 

St. 

ME* lEi^l^l Hm»»BIS:»J«-r*SB 2 II 
£. 

40 ME* 1 «W^BS±i-« 2 SPA^eiS: PfiScTS* 3 
Hi. 

ME* 2 nm*6»Bt©-«*igJRWI'»*-r«»4 II 
i. 

me* i e* 2 mffl&mm±.izm 2 wikttw 

jsrr -5* 5 iit^tts - 1 

[W*«2 0] «»«Si±l;:TFT*<!>fc 

jsr**ixst, WEettJUc»tTy-htt»»ts: 

so Ist£t^2IIt, WE«tt»©-WI*nS^W«i7C 
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3 

rem i mm&mmt^z mfmm.m^^r^w. 5 1 
ii, Bure^2*w*fe»iwt'x^^>y^T^> mrev 
-7.@«^fc«wre k >««co±^©m 2 mrnrnm 
I^i4t§i6i§t. t^rem i «F^*^rjctfjre 

[»*?I2 1 ] |S|-S«±!CB^Ie]?§iKP*lfi]!S : S:S | J 
2 lit. Wrey- h«MI±fcy- HEiSXtf**- h 

SB2«|Bliie»lW*a*i«»C»^**6X8i:> WreSg 

IK lWEn5!^««l«**fcHW8SpS!^*G'»fR*t« 

h««ta&S(WE*2JiM*fi*Bt±i;:. MEn3!*l€ 
* tt WE p S^*E*«« t *T S SB 2 E* S: » 

errasiis iit ^wra ct^tt^MMi 
fli-*fcie>oBibiHiKt*^<t< 

lit, MESttJIIw«LTy-hi»^l^Sa*i"SlB 

2iit, wrey*- h®mm±\zy- htmRitr- h 

*«£»jS-r-&!63Ig£, ll(rBfS«:Ji©-»l;:nS!* 
«*fcttpS!3F«»«S««:»ritT*-SB4iat, y-h 

5iit, wrese i iK*6iBiM2£^wrey- h senate 

X.y7> if *ff», ttKn£*tttt«tt*fcttMBpS! 

at, me«uiBi*ftMt±icJB2jinMMMit3HRW 
tc^T-5Sg7xat. i»isy-h««ta&*«nsje 

2MflttftK±lC. fWBSna!^««j««SfcJ4IWEpl! 

[fS93©BMfflftift | M] 
[0 0 0 1 ] 



(3) 

[0002] #««tti:e^T**#sit 
jib, mw^M, ¥^#iHis§*3i^«^«i§s«^T 

io [0 0 0 3 ] 

m&vtam) «**is*#-r*s*±fcTFt-c#£ 

|J->'J3>«) SriStt&fcbfcTFT (JSAT, #'J->'J 
3>TFTiBt) #K (r i Ct*6, 

ti5H5ft**@KSMt5 - 1 1> murr**. 

[0 0 0 4] 7 £ f -f h U i7 7sS!?£Jl*^ 

20 ^StCtS. ^|fig7*n-y5'c:ttcB^^^*fTOia^lEl8& 

©BPle @SS £ ftflPt" a 7c: * ©lEWESS* 5 — tSc ©St£± H 
[0 0 0 5] 7*v h 'J ^7 7,SJf£H«l*gffi©B 

sn, ^©t f T©^n^Yii3teB&^s#iS:tt e>nx 

30 *0T. ■*a*«;EPttI-r4«BE*.TFT©^'r 

y9->ymmz£D$mi<T, £©:3>x>-t>-'\©1t# 

[0 0 0 6] 

[ooo 7] ;i ©«£«*©*#£ a, TBie^tJil 

IB^t^af«CcTl/^*@®«^, mftoTUSTBE 
io It±IE^t©W©ig;I©l)lfT^$n^. 
[0 0 0 8] ifi^p, [HlSS©^S{kRtK(£«^fb^jttJ(C 

» tc*t ©§*©mffi®*i£* # <ti.ct $ nx 

[0 0 0 9] TJIE»4:±JiE»i* t *&6a:«' i 
[0 0 10] »^H>fPJlT07i'r^^vH 
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[0011] ■*«#©MQ$£lR]±3-&Sfcie>Kte. 
ffi«ffiSl*WlA ; 5fc*KE»*B«: / J , 'S< l^fcO, THE 

[0 0 12] @(&©/hSMSl::<fcoTTFT<DV- 

5. #JAtf0. 5-1. 5 jtmilClftStti*^ 
fS.i>.9V h*-;Ht»J*UJ:5ibfc»*, TFT© 
V— H >M«©MJ*fi 1 0 nm~ 5 0 nm 

T tt^- A*-X y ^ y if+X. -vf>^Oftt'©Xyf 
[0 0 13] *^B^(Sc:©J;-5^^ffl*«^-r-5fe*cr) 

[0 0 14] 

©pssw:, i6»*Bi±«::i6iE»£. BtifiBmiiH^^a 

■5* 1 IHHffi1MU:< WffiJB 1 JHBrt6»K-h®-»fc» 
l,T»2lilBMMMl£. WE* 1 nm«Mft^MG)B 
2»IW»»«±K»2Ei*£«:WU fuKIS 1 E*£<h fu 

t mESB 2 nm«Mit i snTt»*itt» 

[0 0 15] ±ffi«fi£(C*5^T, m(ESl®ra*6&IK«> 

x^^i^-m*. m?.'%2m?3mmm(DJiv3 L y7 

[0 0 16] Sfc. ±E**J*fc#l'»T\ BfifBKSlUPfl 

«*k® me* 2 s meant SXy^^U-h 

©MiRtfcte, I- 5«±T**d4:*«a*b^. 

[0 0 17] Sfc, ±te#«lfi£tC*3^T, Wg^lIK 
»»tt©KJ5Hi 5 0~3 0 0 nmT*5:tS*Hil/ 

[0 0 18] £fc. ±E**JBRC*^T, ME*2JilHI 
ffii^ffiCDgi/S« 1 5 0 nm~ 1 (imt^S Z. t«» it 

[0 0 19] «&0580§©*J«tt. *fii**ffi±K:T 

FT£^tt<£fc£tr¥iW#««Ki5lr>T, MET FT 
&»jST**lEI^±#Ktt*l ^2 
MimftK&> *2E»fc* t »*S*l, WET FT© V 

i, glUMIBMU:. 'WESB2E*t**»J«SnT^ 



(4) 

6 

[0 0 2 0] ±E«l*IC*l»T, m^zf—hwmwkoWk 
fftmE*l«W*6»ffll©Bt»t©?Ptt0. 1/xmtUi 

[0021] *fc, i&v&womtfttz. mm%ffi-t\zT 

FT£'>fc< t%>*tt*W#*«»C*t»T.' WETFT 
l E«l©±*lc«m l B^*e^Rrjc^ 2 

[0 0 2 2] ±E»«fC*^T, WI2TFTOV-7I 
10 K U-f >ffi«©±*IC«m 1 MMftftRtf#& 

[0 0 2 3] ±E#«l]«fc*Sl»T, U&ETFTtt 

jSex^^STFTTSS^iSr^i^TI/i-S. . 

[0 0 2 4] ±E**U*Ki5l,>T, lNEftlEtt 

«^-hEJ&T-$>2>. 

[0 0 2 5] Sfe. tt056M©*^tt. P-SIS-tKH 

sBjRTFTc^-v^nKj^fRWtt. ?-vmmm*ft 

*^LT» 2 EI^Sfc^T^* 

[0 0 2 6] Ufc, XE&fitfifctC&^T, i«ifBfg2EIS 

[0 0 2 7] ±Eft»J«t*^T < WEB»lHltt*»JS 
f Sn^*;i'£!TFT©LDD$B#te> 4>&<<ht> — 

fite-5J;5t::^j&£n, i!ufeH^ilH]S&£JB5fiSc1"£iIi*T 
30 FTOLDDSIili KIJUTFTOy-btltlft 

[0 0 2 8] ±E**lJ*KiJ<< i T, MfBSg»)lH]S8£PBjc 
t5nft^HTFT(OLDDS«ll 4>tt<i%> — 
«*fctt£»J&«. Btnft*MTFT©y-htfit 
S*:*«fc5lc»j«Sn, WEH*H»*»J*T*B*T 
FTfflLDDWl RI*TFT©y-Hai:Ift 
6<tuj:5i:»rt3n, lWE«*lHltt©«»3if*«W« 
^HM^©±lcKtt^nfcffiigK> K£M£K<Z>atft:ft«.3: 

40 [0 0 2 9] Sfc. ±E«a*«5JT*!t»e>«)»W©« 

t, Mtefs 1 jiitommw:!:* 2 iiiimmw 

TSUI 4 lit. ttEfflE*^Stt«&2fl|H]IBM( 
JbtCSB 2 Ette*J&? *» 5 Ifii £*rT * H fc £4f 

[0030] sfc, ffi©^B^©«fi£«> $ee*s±icT 

FT^'>7^< t%>*tr*»#*l«Of^«*ttJw*V»T. 
so Ifi^gBXtcStta^^BJcT^^l lit- 



*$M2001-53287 (P2001-53287A) 



ITV-Xf«*fc« H K 3 m 

»j£-r*S64 lii, ffiE$ l lP=1W±i:f 21M 

% i mmmmmRx^may- vwrnrnz^-v^yf^'n 

ttC* 2 ■ W WW±K . WE V -XfH«£ fc tt F 
[0 0 3 1 ] ffi©S6WO*J««» H-SS±KP 

< tt>$tr¥#*gii©tfMH:£i£fc43^T\ *e»*ffix 

tc»teli£PJ5£T-2>fSix8£. MEffittlf ic«bxy 
-hSetKMt5f2lSt, KEy-MUMU 
fey— hSHiS&^'ir— Hl^Mt^f 3Iit. ml 
EffittSO— gUtC n m^Wfa7t% £ 7c (i p W^Wfo^M 

•r^6iii, (WESBiBPJwe»i»xtxi»Ey-h*e 

^7Igi, B(rEy-H««ififc4ffiEJ6 2JiMt6» 

i g-r a $ 2 eh * #is-r * 93 s i a t <& * - 1 & 

[0 0 3 2] ffccDigBJOlidcti, |Hl-S*±tCS 

*iaiStttiB*l3BS*lftHI'r*fc«>©B»lHlKt*^«t 

irSttBSHMfc-rsSSHgi:. tftESttStCftbT^ 

R0Cl»Ey-htt*«^Xy5 1 >^«:fT^. WS5nIT 
««««*fclJIWEpS^*B«l«*tjS'r*3>3'i' h 
*-;H£»«-r*fB6Igt, MESBl /IPB l ]*fi^i:ligXi;: 
f^S2Jfr B lfci^il»£g#W^::^^ we^ 

«»«**fcf4i»E p ^f&wm®tt$?zm 2 EM& 



(5) . 

<? 

[0 0 3 3 ] 

[0 0 3 4] 0 5tC*-Tck5(C, *»5EftTtt, HO* 
£[ti]X£i±-5fc#>. I*TFT©5 1 t^l'MiS2 1 
3.214 tift?)^'- 2 
EH (V-7*ifcttKH>*) 15 4. 157t* 

Sfe-a. y-h«*t«2iBi»i 5 4. 157© 
WKte* 1 WBifiMt 1495^2 mmmmm 1 5 0 

10 cSrIStt. S*J|F*Sfi«-r4. fc43, HI 8 (B) iCH . 

[0035] S/t, y— httttfcjS2e*a**fc**uit 
©*taRWiciB2Jiwi»»iti-5 o c^istt^nx^ 

Sfc*, I*TF TOD V— F U-f 

[0 0 3 6] SKftlHJB&tCfc^Tte:, *fi*I£ 1 1 5 

±K:89:^6nfcy-hS*tfB2IB*l 5 1 t^St 
T««toTt>*«W»C«2JilBMfiWltl BObZMtflW 
lzMf$.-?nV£&^. &i3. 12 7 (B) IzmSlZttfoTZ 

[0037] &*s, % i iiniftnR&tfflf 2 JMBI&&1K' 

SI:B^7X-7CVD. iECVD, ECRCVD^ffl 

X'VCVDSfflK IH^XICS iltLTTEOSf 
0fly7>*, OiH<hLX02*7ttt03Srffl^na*T 

30 XtlS i Mt ITS i H4 (X/ ->7» ^fctei^v"^ 
>3?.£>a§18->7>£ffl<^ Oli LX02^03^N20 
&fflH5Ii^T'f5. fc*5. IECVDS5:ffl^, S 
iltLTS i H4 ( : E/y5» . OMibX02^0 

[0 0 3 8] ^bt£yU3>Ilt g« 

RrJ^*5:R)T^<D*T^tr^lKT$>D. SiOxNy 

Kisttss i ©»«fc*H*5N©iiKjfc«:o. mx 

40 0. 8J^TICT^. S*. apg^^^^^ro 
•5. 

[0 039] w.imm^mmommtm-m.^nt^ 

Kff. X.y?>iftJxm) x-x- y ^>y 

50 nn§i. »i)iM*e*«to)«jPtt»<'r* (0*ja«2 
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OOnmttT) £<h#S£L^. fc«U SttifcXST 

y* H*-;u»j««Wt»rJIS2JinMBIWI* J »aEUft^J:5 
[0 0 4 0] Sfc, ±B*ia^2S5ITa*«SB0!©feS 

>y*T-5IfI (04 (B) ) £*bTl>*fc». Sg2l 
B«WKIV»4»»tt, * 1 JMMMW.J: D fcx-y5P 

[0041] %immmmmtmv&nx7,zm^T& 

2JIIIMfiWI**iir*»^T%>, IS 1 JilBHMMKDja 
Pia^iD l 0*C^±{g:^iaST^MT^ix-y^>^ 

[0 0 4 2] sit, JBiBWtt*Rtc»7x-;u (7 5 
0 ~8 5 0t, 1 5#~4ISM) ^liMftS 
i©I'yf>^U-h*')^<t5Itl:±ot, l§2 

[0 0 4 3] jg2««iawio**aiRttk:xv 
wea***. ssiJim*6»iiiti»WJt*«+»flJin, x 
m2SW*e^©^jpi:LT(i, 

jE*nttl». g7j14x-y5P>^£/Bt/>Tfc,£^o 
[0 0 4 4] Sfc, V-X«**fcttKU'f >1S*f*« 

M*6»BUca>^i7 h*— ;i^t»J«Ufca. JB2HWI6 
ftl^aiLTM. ^X-y hXy5 L >^TjB2«W*fi 

[0 0 4 5] «2JiWiJ6l*»t©*£S#WKXy 

f>ift5Iii LTfg l JIMIftMUifc. »^$ft-> 
ij3>It. DLCI^, A1NI, *A 1 NO«f 6 
AMU fnsiyf>Wny*>f r ltl/Tffli> 
tttf H 5-f X-y 7>!f&m t»TJ6 2 j|Mi|&j|NR&9ttn 
l:i«yf>yt4Ii*«T?*5. *7c, F7^X-y^> 

[0 0 4 6] HJnNi. y-hBB*t*2E*t©IBt 

2 sommmmm (is i sMiaiMt&tf » 2 «p B °]*e» 

[0 0 4 7] ±E*B»ll©«fi!cfr4^i:T, V- h 

7c, fcfft 1 -f >^«T©7^y^ "7*V h 'J i^^HS 
^IT'ibcTt- y-MBi»i!B2lB»fC»^Sn 
«*4«** l +»'J x *<' Wfm>9 9 Vfc—)l (it 
&#$0. 5 um~ 1 . 5(im) Sr^/ST S - tffiX% 



(6) 

So 

[0 0 4 8] £*±©*j«Tfc**HSSWIw:3^'T\ JSAT 

S. 
[0 0 4 9] 

0 5£ffl<^TiB9iTS. HHTte, ra— SlS±iCiS*[E] 
SS £ <D 9 * 0 SS £ frj ft T S 7c *6 © iK Sb 0 SS t £ P B# I c 
^grrSTj&fCO^Ti&BJTS. (SU SiBJ5rffi*!c-r 
io Sfcfefc. ^©JlsIS&Ttt, ~s7hUi?7,j?m&, A*>y7 

rnitt*a)**iHiKT**CMOS[5iist, -y->7°u> 

^ESS^^isTf S n *;H«T FTi £0*-T -5 £ t 
£TS. 

[0 0 50] il (A) fCfcl^T, gffi 1 0 1 Kite, 5 
|JI«ty U 3 >S«& f ffl tl. c t^Ii b^. 

LT^IK ^SfetflJ©*^, 8 0 0"C£LL©i&«lcftt 

[0 0 5 1 ] fU, *«1 0 1 ©TFT^MSn* 
SBlCte. 2 0~1 0 0 nm (!fJL<H4 0~8 0 n 

m) ©»s©#ii**»**tM i *fl.iii o 2&m&m 

CVDft. ^7 XV C V D fcteX/l v 9 ST^t 
St^", *£Kf&&{kIg7J*<&S©T;i©lgJ¥#» 

m&ts. t f t ©fgttji <Dmm \z & s to v x \ttj. ^ . 
[0052] %ift, #gkttmm&'&t3*mi*m±Lx 

[0053] $zfz, *«±tcT*a)tt*ast>' u =3 >Si 

So 

[0 0 5 4] &tC, *ft»->U3>|Rl 0 2±lca* 
(->U=i» ^tiieilT'fj;5-77?l 1 0 3 5:M 
40 U /1^-x>^lcJ:oTBiPg|5l 0 4a, 10 4\>*W 

bk-ts. :©hp»h K<D&mtJLMv>n\zm&it* 

(01 (A) ) 

[0055] &43. a^^-^ty^otaiitTte, ufb-> 
imm&jfifevmT'Stsmmi'mx'&o, sioxNyT 

H4, N20a^NH3*aC»3tf^tLTfP»|-r*CltA« 
50 BjfgTSO, ^*-rsg^i@S^2 5atomicm±5 0a 
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// 

[0 0 5 6] tfc. ICDVX?I10 3W^-->y 

[0 0 5 7 ] 1 0-247735 

(*Htti$i#^0 9/0 3 4, 0 4 1ICM) ICf2«£ 

[0 0 5 8] jy*«tc«. #iknMm&^is¥mfcm<D 
mm icM^Tc* s -a-7i*c«iT' join^a & tf i» , * 

igip7 - i 3 o 6 5 2n^m<Dmmm i t~fe*t$n;ti£ 

[0 0 5 9] fc*5, B4i*8Tttttttt7C*«r*trB&V^ 

[0 0 6 0] Sfc, #SR->'J 3 
«ka#, »£L<te4 0 0-5 5 0 tt 1 BtWfMS^JjD 

^W*^*5r 5atom%JK 

[0 0 6 1 ] «Sft<kXS«, Sf4 0 0~5 0 0tTl 

5 0 0~6 5 0t; m&L<lZ5 5 0-6 0 0 
■C) T6~16B#W (jff*l<li8~14^) ©aMfi 

[0 0 6 2] *HS6«aJTtt, f&mTtmtLT—vtrfr* 
fflVi, 5 7 Ott 1 4B#P B la>^SiS:fT5. -?-CD&£^, 
Ma&l 0 4a- 1 0 4bSe^tLT«tllSS«t 5 FfT^ 

#JTtt^i B it-> , J3>]gi) 1 0 5a~l 0 5d#»lSSn 

S. (01 (B) ) 

[0 0 6 3] SMfflliTffl^fc^'^J^IS 
HftvU 3 >Bt*»6»*"r *y y *'J>^lS«:fT3. 
**S6«»JT*«, 5felSi*^fi£ 1 7c V7. i7 1 0 3 5:-f©^ 
jYXJilll 5*SK«"r*7C* (*2U&#ITte'J 
» *SSH0-r*Ig«rfrii, BBPW1 0.4a, 104bT 
•aUfceilKv'Ja^lci x l 0l9~l x l 0 20 a t 
ois/ci3®»« J C , J>*'Str , J>8Stt«tt (SIT* ^ 
* U >^ffi«<!:^5) 10 6a, 1 0 6b^Mt?>. 



(7) 

77 

(HI (C) ) 

[0 0 6 4] S#*iafT4 5 0~6 5 0t 

W£L<\Z5 0 0-5 5 0*C) , 4~2 4R#ffl (ff* 

0 6 a. 10 6blcffl3i$n?). BP%. iSi«y 
y«ottJHl5"j a >M l o 7a~i o 7drr-gr*n«— 

io >y^r;i>«£&, 1 x l 0 l^atoms/cm^RT. »£L< 

1 x l 0 16atoms/cm 3 

[0 0 6 5] VX^HUl 0 3«:I*SU tSAStv' 

U3>I107a~107 d±tC^«7)T*E^l^iPXg©fc 
1 0 8 &}f*J«T*. ftHIK 1 0 8 tt 1 0 0 - 

2 0 0 nm (»£L<«1 30~170nm) CDff2© 
Si tlft'fb -> U 3 >* * -> U 3 > Bt t » * t ft 

1 0 8 l*7Mttfl£Altt£ftSM2' l J 3 > 

20 [0 0 6 6] ■?-C±l:l/yXh'7Xi'10 9$ 

JE*J*U Kill 0 8*^LTp$«#4t4T«»jc' 

Z(DXm (ft^F-7*Iitl^) ttTFT©t§ 
i?#7> (B 2 H 6 ) $rK»^t?i^T-7 = ^X^aeb 

7c-r>r>H-7 f feT#a>«rmsa-r«>. tow*, nmftm 

30 [0 0 6 7] d©X@tCct .0 1X1015-1X10 18at 
oms/cm3 (ftiWCtt5 x l 0 1°— 5 x l 0 17atoms/c 
■3) ©*flETpS!*«*7E* (**^JT-tt#D » & 
^tf^HEIfctUt 1 1 0 a, 11 0b£JgfTr£. 7i*3, * 

(fib, u xi-^snT^^ti^^) ^pi^Fi 

««« (b) tmmtZo (01 (D) ) 
[0 0 6 8]*:, l/^h^?10 9SBSsSU,e 

T. ffit£Ji£^5) 111-1 1 4 ZMtiLTZ. 7^*5, 
io still 11-114(1 ny^;u£:a&«jl::SsiaL-T 

«©*sftd«, !^#sw^r6]tt?:^oTM^7c^ B 3 B ^s*• 
>^fflir«toi»*x«fi«b-r*o, Sttii i i~ 

1 4 ^lc5S#-r-S>M(«x;*OiSS«, 1X10 17atoms/ 
cm3jy,T, £f £ KttlxiO 16 a toms/cm3T^)?>. (HI 
1 (E) ) 

[0 0 6 9] *fc, pft^HTFTOgttilll 
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13 

0, nff^STFTOSttil 1 2-1 1 4«pS« 
^INE^lffi^ (b) £&-dT^&. *W«B» c f , T?tt. -® 
tt<fi©?£ttJf 111-1.14 tt£TKtti;fctellSt«l~ 
JH4Tft2>t3£«T*. BPS. TFT©»flMC£»*# 

[0 0 7 0] ^^X^CVDSJfclW'^S 
K«t D 1 0- 1 0 0 nmJS©S*&'&tI»»K£»JS"^ 
5. #^S£0iJT«:. 3 0 nmproS'fb^'fbv-U 3 >flg£ 

[0 0 7 1 ] 'A\Z, 8 0 0-1 1 5 Ot (»£L<te9 
0 0- 1 0 0 0-*C) OiSSTl 5»~8fifM (Jf?*U< 
123 0#~2PfP B 1) ©ilM&aigS:. KflSttJfBftTT 
fr3 (fftK-fkXS) . ■*2&16m?ttli*»Ha ( Pfc3# 
tt%W^k**^*SDt/illH^4'T-9 5 0t8 0»ffl 

mMMT-mzfto. 01 (d) ©mtitosn 

(A) ) 

[0 0 7 2 ] fc*. lfttt»ittlt(i. K^-fK* 20 
©8§ S^fiS Office K v -f g?3l»fflft#jfi t T t > * . 

[ 0 0 7 3 ] i©«HftIi©ll, i*5:ttfWt 
-?-<DT©ffittH 111-114 *t»Tfe»<b 

^fiE^tiay— h*fi»*l 1 5 0IJ?^5 0-2 0.0 no 

L<U1 0 0-1 5 Onni) <fc 5 Icigtpf 30 

4. 2(£*SS^JOiaKYblST-tt, 6 0 nmJlWSttJf© 
5^2 5nm««lftSnTiSttIl 11-11 4©HlJf 
(J4 5nmi:W. 3 0 nmJ£CQ3i&&'£fr*6£t 

bk^lt 5 o nmm<Dmm<tmwmtoz><DT, 
^y-h*e^i 1 5<Dmm\ti 1 onmt^s. 

[0 0 7 4] mz.\ZVV7, h^X^ 11 6-1 1 

1 2 0- 1 2 2 $r^Bjc-r-5. &*5, n S^t) 

(B) ) 

[0 0 7 5] I 2 0-1 2 2(1 WZC 

MOSl5lBSfe«t^-y->7 p, J >£f|3ii0n3 t +*.M'S8TF 
TtCS^T, LDDffl«tbT«H6S-l4-*fc*© 3 F>fi«b 

S^FM^7C^^*2x l 0 16— 5xi 0 19atonts/cni 3 (ft 
%&}\Zl$5 x 1 0 I 7 - 5 x l 0 18atoms/cm 3 ) ©J§1ST 

■«7C**«tr^t«*«*S:nS^«e*«* (b) so 



[0 0 7 6] ::til7*X7^> (PH3) £ 

>S1X1 0 18atoms/cn3©»STifebDT5o K 

:oiiTU, y-m 1 5^^bx^r B K-> 
[0077] 600-iooot: b < « 7 
2 (B) ©i8T?*unanfc'j>ssttfl;T*. 

#|T«8 0 0 < C. lB#P B 1CDl^fiaS^^^I?Ha4 , T"ff 
5. (02 (C) ) 

[0078] c©p#, mmzv>commizmi9>i<tzi£ 

[0 0 7 9] i©Igl:J:t)nl!TO«lf« (b) 12 
0- 1 2 2©g#gB. 'HP*. n^^*Et)M« (b) 

^HE^i^S (b) fc-^tJ) i©ig£-gB?5*g3?ti::&£>. ci 

CCill ^tCTFT^J&LfcBt^lC&UT, LDD 

[0080] -a\z. y-bBM£U&mw&»i&+ 

*HJS^JT«, Slitll 23i^2W 
ttl&l 2 4 tX'6?>iSi5Mt^. (0 2 (D) ) 

[0081] litii mmm 123. se 2 ^mm 1 2 

4tLTIl ?>JJMTa) , (Ti) . *U 

-f'fy (Mo) , zy'fT.y-y (w) . (c 
r) . yj^y (si) *^atfnfc7E3R, Sfcti*tri2 
7tm*3zf$.ttt-rz>mnm (Km.mz\*mt*y9)v 
m, &it?y?°^ym, w&-9>m . *fc«wtB 
7c*&iia*^to-&fc^iR (f^aKiicttMo-w^^ 

M, Mo-Ta^l, ^>^r>->'JU-'fFi«) 

[0 0 8 2] ^43. m 1 ««R 123«10~50nm 
(*fSb<«2 0 — 3 0 nm) tl, ^2««^1 24 
12 200 — 400nm (tff *L<«2 5 0 - 3 5 0 n 
m) tTtltffi^. ***«Ttt. IBl*fl«tl2 3t 
LT, 5 0nmf©^>^T> (WN) ^ 
2a9ttH 1 2 4 t IT. 3 5 0 nml©^/^f>l 
Sfflli*. ^C43. B*Utt^3fi*. mi^«^12 3C0T 

\zy')^ym ojytfF—^znft) ^2~20nms 

[0 0 8 3] S7i. mi 1 2 3 t LTift^ >^ 
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[0 0 8 4] KliWl 2 3tI2*lll 2 

4 < t«r-JST-X>y^>^bT4 0 0 nvaW-Of- hEU 

i25~i2 8<&^fiei" ; &o ^©b#, mthm&izMi&z 

n*^— HEi» 1 2 6, 1 2 7«nSJ^^#lM^ (b) 
1 2 0-1 2 20-ffii:y-h*6»Kl 1 5 £^LTIi 
fc -5 ck o \Z B&T Z> . - o L ov1fi« 

ifc*. (0 2 (E) ) 

[0 0 8 5] «tfi, C©*JHc*»t6±iBB*BI6 
(A) &l*07 (A) tC7Kt\ 0 6 (A) A — A ' 
0riB*<B2 (E) tflStS. 0 7 (A) 4"C0B 

-B' *fffl*<H2 (E) CflSTS. 0 2 (E) ~C(Dif 
- hEiSg 12 8a, 128b, 128c ttBrffiTttH^K: 

[0 0 8 6] y-hE»#Jdt*. fS2**mi£« 

[0 0 8 7] *IC> hv^£ l 2 9 £^fi£U P 

K#D>££tJ*«*lR#l 3 (K 1 3 1 S:M1-|>. 

*^«s«Tttv?#7> (B2H 6 ) zm^td-xy H-7° 

i 0 3 x l 0 20~ 3X10 21atoms/cm 3 (R&tftizlt 5 
x l o 20~ i x i o21atoms/cm3) »flrc#n 

*. (03 (A) ) 
[0 0 8 8 ] fr\Z. V~J7s l 2 9 £B§S*U ^* 

1 3 2-1 3 A*%ifct%>* ^tt, n 

w^wfoKn (#ns£0ijT*tey » £8^plt Higgle 

U >S:#t^FMtl^l 3 5- 1 4 1 Sr^fiTf 5. £ Z. 
T'fc, 7*X7-f> (PH3) tffl^fc-f*> 

^©«©U>©IS1J1 x 1 0 20— 1 x 1 0 21 a t 
oms/cm3 (ttgetJiCte 2 x 1 o20~5x 1 o21 a toms/c 
m3) (03 (B) ) 

[0 0 8 9] fc*. *BJiffl#fT«±f5?gSiEfflT-niU 
^Mt/Tt^Sr^O^iUEftffi^^n^^JiE^M* (a) £ 

s*-r*.' ^F»e#iti« i35~i4i jWBjsan 

^f*n-6*». H»fltT 'J >tfmu-£ftz>z.t\z 

13 5-14lHnSTtt«ll* (a) tf^ftATfc 
[0 0 9 0] *IC. y- hEi£S 1 2 5- 1 2 8 



(9) 

» *«m-r*. ^■5bT»j«snfc^*Eii*iiB*i 4 3 

-1 4 6KttfflEn£!**6*!l«* (b) ©1/2-1/ 
10 (ftSWl:IJl/3-l/4) OlS (III. WkE 
© ^ + * ;w K - 7i 8 TSira £ n & # a > «fc D t> 5 

- 1 0 ttffilr>*£. 1 X 1 0 16- 5 X 1 0 18 
atoms/en^ mmmzte 3 x 1 0 I 7 - 3 x 1 0 18atoms/c 

10 fgift (fit. pS^HftI« (a) £n$WW 
ttti* (c) £«*T*. (03 (C) ) 

[0 0 9 1 ] fcfc. HCIiTtty-hElBTlBSnfc 
8B#£l$l'>T£T©*Mtt«*fc , & 1X10'6~5X1 
0 18atoms/cm3wSST U ytfmaZftT^Ztf. 

*7c, nSPF*6*l«# (b) 1 4 3- 1 4 6 fctt 
RKf-r^K— 7X8T1 x 1 0 15- 1 x 1 Ql8atom 

ttpST«ftI« (b) (C-&Sn^#D>c0 5~ 1 Ofe 

m^MVum®. (b) ©*«JC«»»Sr^-Att^t#^T 

[0 0 9 2] fiL, m®\Z\tnM^1&<tom& (b) 14 

7, 1 4 i 8©-5'&y-hE*fcSfcofcW#©iJ>«S 
A?2X1 0 16— 5x10 19atoms/cm3co^ST*-S©(c 
ttU y-hEi»ta/«te.*l>8S»tt J E-tUC 1 x 1 0 16 

— 5X1 0 18 a toms/cni3(Dj»Kco"J >*^Pt)-pTi3D. 

[0 0 9 3] n ^^FiSig^jm^ (c) 

30 1C, HU ; t>-pTy-hElg©^ik : &K<*+-Vy^liI (2 5 
-lO Onrn) SJBriEL. t7t-y hi«5:MLtfc 

^JM51*£) £^j£L&l^iS5Jgft&«*£S:flrr. t7t 

[0094] ^ic.-ffmniMkKi 4 9^mht-r^>o 
40 jRijimiftMti 4 9 tttit ^tm^tsBmm, * 

tf&l^. iSB10 0~4 0 0 nm, »^L<« 

2 0 0 nmttTttntiSK *H«fi»ITtt» 7°5Xv 
CVDST«igS3 2 5'C > S i H4, N20^r^«^* 
7,il, ^J? 2 0 0 n mfD^HtUfcitis U 3 >BR (dCT 
t4^^jiSS* s 5atomic%*#S) Srffl^feo 

[0095] •¥-n-€-*nros^-c t ^sp$tifcniy 



43 812001-53287 (P2001-53287A) 



(10) 



17 



?F?S14#ffl^4 , tC45t>T5 0 0~8 0 CC, &?£L<te 
5 5 0-6 0 OTCTffAtfA^. #HM#JT-te8 0 0 

U-h (2 0tl:*lj-5LAL 5 0 0Oil) *«2 6 0 n 
Di/mi nT&ofcGDKttU f&C7 ——)V&V>% 1 JUKI 
16^1 4 9©l7f>^l^-^8 8 nm/m i n t 
/jN$<-r-5Ct^ _ e#7c. (El 3 (D) ) 

[0 0. 9 6] Stt<bXS©«. 3-100%©* 

JH^tJgHSifT?. 3 0 0~4 5 0 < CT1~4B#K© 

[0 0 9 7] fSttftlg^Mt?., SliWU 
49ffl±t5 0 0 nm~l. 5 um v $? * b < \t 5 0 0 
nm~8 0 0 nm©H3W5i2 Iflftl 1 5 0 

a£^$-r-5o i©j(S2iiw«»ii5 0att, y- h 
Mj&mt&±i5^temrz>) t±mBL»t<D*ttvmz!k 

£2)IM&*!Jtl 5 0 afi*l©lllW*e*B!ttJt«!UT* 

JBIBBi <200nn+/-5%> +ClBt <120fim+/-5K) 
min 190nn+114nnF*304nm 
max 210nn+126niF=336mi 



20 



* Xyf^^U— (^5X?CVDSTfilt 
BIfig4 0 0T:, SiH 4 , N2O fcbfcSMfc 
K-fb5/UZ3>Bl <fiLS*«***l O.atomicKJWT) > 
Xty^>^U- h 2 1 0 nm/m i n) £8#5U KJP 
S: 5 0 0 nmtU:. 
[0 0 9 8 ] ^(C, K7-fX^f>^fc(^X7hX 

« (150b, 150c) <Dfr\Z%H 2 im^fti&s 
"To **^#ITteLAL 5 0 0Sffl^WX7 hX7f 
V^ffl^T/t*— X>^Ufco ±jZEbfccte>{C, f§2 
■ IM6WlOXy9 : >5 r U-Mi2 1 0 nm/m i nT 

8 nm/m i n ^<DT+»SWit*^nS, SK 1 ■ 
W^*^^m2liFp1*6^11t(7)51^Jt«, 1. 5«±, 

»iL<ia3-5tbT^na«tiv (04 (b) ) 
[0099] -t<D«, ft i tfy- 

v-X«*fect^HU^>««<OWc!ftt*V> (10 
nm-SOnm) fcfe, A— X^>£/» (#'Jy 

[0 10 0] n>** h*— ;p»j*Wr©#U y'J3>l 

[0101] 
[SI] 



Si02X-/^U- h 


8*h=qb> 


SELECT 1 


VITY 


(Si 02/ 


P-Si) 






50 


" 1 

2 
3 
4 


5 

T8 
91 
106 
120 


10 
39 
46 
53 
60 


15 
26 
30 
35 
40 


20 
19 
23 
26 
30 


25 
16 
18 
21 
24 
27 


30 
13 
15 
18 
20 
22 


35 
11 
13 
15 
17 
19 


40 
10 
11 
13 
15 
17 


45 
9 
10 
12 

13 I 
15 


8 
9 
11 
12 
13 


5 
6 
7 
8 
9 


135 
150 
165 
181 
197 


67 
75 
83 
90 
98 


45 
50 
55 
60 
66 


34 
37 
41 
45 
49 
53 


30 
33 
36 
39 
43 


25 
28 
30 
33 
36 


21 
24 
26 
28 
30 


19 
21 
23 
25 
27 


17 
18 
20 
22 
24 


15 
17 
18 
20 
21 


10 
11 
12 
13 
14 

15 , 


213 
230 
247 
265 
283 
301 


107 
115 
124 
132 
141 
151 


71 
77 
62 
88 
94 
100 


58 
62 
66 
71 

75 


46 
49 

53 
57 
60 


38 
41 
44 
47 
50 


33 
35 
38 
40 
43 


29 
31 
33 

1 SB 


26 
27 
29 
31 
33 


23 
25 
26 
28 
30 



[o i o 23 alcove, mm&m-i, #u->U3> 

12 0nm±5%) &JB 1 (2*«r-&tf»ft 
->U3>®t If 2 0 0 nm±5%) i^ttiSnfctt 
I7f/^l/-hii s 3 0 0 nm/mi 



>^E-?A£ 7 . 1 3 Xts-yfcTy^ — ^l** 1 5. 
5 0 0) (D2 0 < CICfe(t^fflT$>-5o *6£MteXy^>y 

[0 10 3] flOAtf, Iyf>^U-hOtf&0*A«5 
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m£ilTttt*J:5^bfc^»^ 1 fre>5i#?Jt£ 10 

2 0 0 nm±0t>**.^O**«l tl^McftU&b 

[0 10 4] #2iSg0!IT«, #>J->'j3>tCDSJ?Jt* ! 

[0 10 5 ] tUT. V-XBB^l 5 1~ 1 5 4 t, F 
\ 5 5- 1 5 7£ffi*J5£-f£. fcfc'U 
£ h^-JKO^^^^l wmJWTT*-5*^-tr«, n > 

b^. fti5> CMOSlHlSSS:^TSfc»lr h*K>!2 
ffil.5 5l4pft**ffiTFTinft**!TFTt 

HM^JT«^©SH^Sr. TiI52 0 0 nm, T i £^ 
CjT;U= -<2AI&5 0 0 nm, T i II 0 0 nmSr^n 

[0 10 6] '&\Z. Ayi"?->3 >SSU 5 8ttT, 

tft->U3>i, ^ft>-U3>i, *fcJ4«fl:«ft:->'j 

=1 >lf 5 0 ~ 5 0 0 n m 2 0 0 ~ 3 0 0 

nm) ©JSSTMMST*. (0 4 (C) ) fc*5. (L©tt so 
M(C*5tt-g>±®Ei*ISI6 (B) RIX@7 (B) K^i". 
H6 (B) EfOA-A' fTffi* 5 E14 (C) A-A' iCffi 
m-?Z>. £7c, 17 (B) ^COB-B' KI* ? i4 

(C) B-B* tcfflns-r*. 

[0 10 7] d©B#, *^Jt«TttBtCO»^^3fe5ioT 

eK^trMffia^fT^. ^ rotate j; oae^n 
mr-mmmz'iTozt-c. >"<--> a >mi 5 8© 

J8Hf£5fc#-3" 5 fgl, fiS2!Pil5*gSlgl4 , lcgs 40 

[0108] /^yM— >3 >H 1 5 8 £J£)iScb 
~10 0%O*^tf#lI I fT- 300~450t: 

ti~i 2mm<ommm^nvtB.<, bzwtzfyx 



[0 10 9] W«»ffi*»fcft*m3»M«6»M 
1 5 9*.ttl /zn©JP$^«fi£-r*. *«»ffitbT 

5.F, BCB K>'/yi'D7'T» ^^ffifflf^-i 

[0 1 10] BSSEll&ifcfcflMlKfc^T, S§3 

JMflife&Rl 5 9±KJIiRlltl 6 O.ZI&tiL-rZo 

^^XSSffl^*. iSKKl 6 OliTJ^^A (A 

i) . ^> (TD . ?>$>)i (Ta) *»e»a«nfc 

1 0 0~3 0 0 nm©JS£ iC 12 fiTT^. *HSS0tJT(ilw 
t%Wf 1 5'>^-g-W$ii^7;i'5-^A^S: 1 2 5 nmtf) 

[0 111] &4S. ^31Pp1*6ig:IMl 5 9±l~®{fcvU 
a>II?©«6Ii^5~5 0nraMLT*<i. 

fc, *rfl»»ISl?J^riEl^fcas 3 JBM»»Bt 1 5 9©«BIC 

«fc 0»l±i;»*T*JSiRK©a5»ttS:lR]±S-B-* £ fcj&« 

[0 112] Sfc, '0??>&M^t/:7il/5- l 5 

A<*iKBi»*»j«T*<&. fib, ^(Dmsitrnffims. 
[oi 13] skir i 6 o (Dmmizmmmt&s. 

20~100nm 0~5 0 nm) <DJ»$ 

omit® 1 6 1 £fl2J5fc-r-5. *^J£{5«JT-«ji^^ 16 0 

[0114] z\<Dffimmtmw\z®LT. zr+mzT 
jvts 0 -r * >ii^<D/jN£ ^jgsKx^- b > ^ >j ! 3 
iK^f^SilTS. i 5 %<Dr@5^7> ; Ex^A7k^ 

«tlfl/>^'j3-;i/i:*2 : 8Tfg^bfc?§«T'S) 
0, ^ntC7> : E:X77KS:SDA, pH*«7±0. 5 <h/j: 

^fMi«rKtt. ®^flil 6 0)l«M*nT^5ilSS» 
«clcab. igi5Rl 6 O^IItlT, (»mA~ 
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[0 115] jg«t4"©BEffit»St©W©*BEtt»«K 
<b^©fi£ftlcfti/>P#ra<t#l::^bT-S>a^ 1iMM.(F>%% 
1 0 0 V/m 1 n©ftEU-hftE*±»S*T. SJ 

■5. £©*3fcLTMRill 6 0©»iEfcM:»Stt5 0 
nmCDiiiMl 6 1 fcflSfiRT* - S 
7c, Ifil 6 0©BJIJP«9 0 nraias. 

{bb53 fc©T&-5. 
[Oil 6] ^CTttlMlMfcfcfcffl^TJSiKlflt 

XVCVDS, iCVDStfcSX/Vv^ftai:®^ 
SiaoTfSLTfefiK ^©»£fcglJ¥«2 0~ 1 
OOnm (ffSL<!i3 0~5 0nm) ff i C tiflff 
SH». S&. »ft->'J3>K. Sfty'Jnyl, g<b 
f£-fb>' l J 3 >HS, DLC (Diamond like carbon) 
Si. ^jb^>^>'l'K^fc«*^^B^*ffi | ' iT ^^ , ' 1 ° 

[0117] #IC, US 3 JIH*&*M 159, n.y 5"*- 
-> 3 >I15 8Cl ! H>Eil 5 7 t^T^>=i>^^ 
b*-;i/£J£fijcU H?!H6ffil 6 2S»filt5. 

®*msi 6 3tt««-r49J©H*©iB*««T?**. 

g$fil 6 2, 1 6 3 «> mMMM£h%yn&WtTZ> 

^gfttsfc^i- ift-fb-r >->'■? a • xx (it 

O) .flg£ 1 1 0 nmfli ${rX/^-y^ffiTJgfiE-r-5. 

[0 118] £7c, w©B#, jS$«Sl 6 2<h£iSKl 
6 0£**l»«R<fc<»l 6 l^LTlftO. {£*#^S 

(ttA'^>X • Xhk-y ) 1 6 4^Mt^. ;r©i§ 

■a-, &ssk 16 0 S7n-f-f >y j t£Si (a^MtcMiL 

bfc#») *»H««tt, }fSL<li3t>M (5*-* 

[0 119] Z.O LT|W|— &fiL±lZ. mwims&twMM 
Bt*tl/ft7i'f / /'v h 'J f XllS*«Sl« Lft. 

0 5!ciH>T(J, IKi!jiHlS§t3«p^^^>)U^TFT 
301, nft^MTFT 3 0 2, 3 0 3^MS 
ft, H*[aII&^ttJi^+^STFTTtt*B*TFT 
3 0 4^*PeE$ft ; 5). 

[0 12 0] B5©0r®0K:*rJ61"*±iBH&ei8 
(B) K^U #a©W*£fl3^fc. 06 (B) 

T^bfc±ffi0«B18 (A) ©— gB^LfcEIT&D, 

[0121] iBKj[HlSg©p^^^;U^TFT 3 OIK 
tt. ft^M««2 0 1, V-7M2 0 2, F V 

■i >m^.2 o 3^n^nv>wiTm^m (a) tj^j* 

Sft-5. lib, jR«KttV-* 2 0 2«*Rtf PU-f > 
fgJSt 203 (C 1X10 16~ 5X10 18 a toms/cni 3 ©j8g 
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T'J >£-£AvTV>£. 
[0 12 2] nft*)HTFT3 0 2 5F- 

**;U»JS«W2 0 4'. V-X«i2 0 5, FK>f 
^2 0 6, ^-LTft KW>fig$£:© 

w tc , y- v mmm s a- l t y- me» £ • & ^ 

(*HJiffl#4 ! T«c:©i57 l J;M^S:Lovffi«i:^'5o 
i3, ovttoverlap©*«feT?ttbfc. ) 2 0 7«Stl 
C©B#> Lov®«2 0 7 «2 X 1 0 16~ 5 X 1 0 19 
atoms/c«3©«ST "J io, y— >E»t^ 

[0123] ifc. nft^HTFT 3 0 3\Z\Z. 
+ *M*i*2 0 8. y-7,««2 0 9, 
*£2 1 0, ^LT^ J r^;^fiK^5:J*?J , cfce'l'UTL 
DDM12 11,21 2#Jgj££ft5. fiP^> V — XM 

)iwf$.m%. t <Dm \z l d d m&rfj&tft £ ft s . 

[0 124)6*. uOilTIJLDDWI2 11. 2 
1 2 ©-fB*<y- h SB* t Sft 4 «t 5 fcEHS ftfefc* 

20 (Lov?I*£) ty- hie^tMftbftv^* (*WM9 

offset©**T#Lfc. ) ^H§L2ftTi^3o 
[0 12 5] *7c. ?t^fi3~7Mml:|flTnf 
t^MTF T 3 0 2 ©LovI^2 0 7 
0. 3~3. 0/zm, ftfiWlCteO. 5~1. 5nmt 
tntfAt».'*fc» nfir*JHTFT3 0 3©Lovffi 
«©fi$ (*§) iio. 3-3. Owra, ttfSWirteo, 
5~1. 5(im, Loffffi^©fi^ (H) HI. 0~ 
3. 5ym, ftgWCBl. 5~2. 0 wmtttltfl 
so Hi£TFT3 0 4l:ii£tt'=>ft5LofffiS*£2 

1 7~2 2 0©ft$ (*i) HO. 5~3. 5 urn, ft^ 
M(:li2. 0~2. 5tfmitniifiK 
[0 12 6] *fc, *H*E«»JT«y- bE*l£y7>y 

[0 12 7] *^SS^JTHffi^»©Sim#ib 

40 4'>&<t5i:t* s Tf5. £<E>IC. *HJg^J©.t'5IC 
iB*TFT±tC^5)c$ft-5jg^Bi$:ffiJ#^«:©-*©* 

[0 12 8] ft*3, *»W«**ttSWt^bfc«i*«* 
-2>*#^¥ 9 - 3 1 6 5 6 7 tt^T 9 - 2 7 3 4 

4 4mtim&tzit¥fffi¥-i 0-25409 7 mumizm 

[0 12 9] Sfc, *R58WOflliitt, y-hiB*t± 
50 JiiE*t**aftofc«*JC*2©liM*6»l«*l9!lt*«l 
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mz<$m*&2>v>x\ tn^<Dmmz-o^x\t%mm 

[0 13 0] I^T7^f^^h'Ji'XiftA^« 7 
gHl^]^5 0 1 £»J*-T*. ^^TtiSEftlgtLT* 

u-f s M(^«1£5 o 2\z\t* mm 

mmmsost^ iBrsjins o 4<£*jbj«ts. ft 

[0131] gzfam*Mmisfz&, ?a>ymm 
^lt^sh^&s-^©:/ i^y;u bA&n-oxR 

— tJ-5 0 STit'&^bTftSOStoii-S. 

©K{CfSS5 0 5 SrSEAL. illb^J (H^-frf) (C^o 

^<7>J;?tcUT0 9lc^-t7i'5vy-?hU^Z 

[0 132] #iC, ZLOTZtJ V >J ^XHiKft* 
^SBOSIfiES^ 0 1 0©g^E£J!3^Tifti3l!-fS. & 
43, @10lt 0 1 ~B5©«®*£Bi*N6tttt*;fc' 

5^*«1 0 l±l3fiESnfc, H$lE]g&8 0 1 
t, y-h* ffliEK)ifi]S& 8 0 2 £, — 

mnm wmmm&s o zxm&mnz* wmm&o 

iiTFT3 0 4IJnft^HTFTT*0- JlffllC 
Ktt £>tt-5igfttHJS&HCMO S IH&&£S*£ LTifiE^ 

nr^-s. f-vmvmmm&s o 2<t, v-**flOB 
ttni8&8 o 3 a-weny- hse^ i 2 8 tv-^ai 

1 5 4TH^!3SS8 0 ll:J*«*-nTH«. *7c. FP 

c8o.4^isnfeMAaiMf8o 5^e.^»m 

|g©Affi;fr^3r?<&8HgcE*S 8 0 6 , 8 0 7jWStt€> 
[0 13 3] 01 0 tr^L^T^xW ^"7 h U Z> 

ffi^»iElSS9 0 1 , y- h^ffitblHlSS (A) 9 0 

7, y- h»«HB»iHii& (b) 911, yuy^-vE 

SS9 1 2, a^@B&9 0 6StLTl>2>. ft43, ^iBB 

#«ft*iiT. igft[HisSic«y-x0#JigSiiHig#9 0 1 

*J«t«y-h*fl!lB»lEll&9 0 7j&<£*n*. 

[0 13 4] y-^*«K«l[Hl!&9 0 1 «. ->7M/y 
T.^[HlS§9 0 2, 1/^;U->7^(bJ8S9 0 3. /\'7 7 7@ 

g§9 0 4, y>yj >y0s§9 0 5 saiat^*. * 

fc, y- h««*8»lHl!S (A) 9 0 7(t 

^[1S§9 0 8. U^;i-->7^IU8&9 0 9, Ay^rlUSS 

9 1 0 y- h*H»JSggblI]S& (B) 9 11 



[0 13 5] CO«t^t;*^BJli, B— SS±ICB*1h| 
fc-&tH*3H*i£B»- «*.tt"H— SBJtlcB ^ffiaiUSS, 
L 5 -So 

[0 13 6] *^SS^J©1I2 (A) STOIiS 

.0 **I«l:«toT^nfcTFTOgtt 
[0137] ±IB^ B %Kv , J 3>Bttt, tRSWfc^ntf 

em (Sia^m^sia^fe) nj:*«*Ts&sfcaBir 

[0 13 8] £7c, B^ttlHlST&^Xy^Xi* (X») 
20 feCDiDifcSEloliibT {110} ISttS^i?: 

«bt*5. z\<vm, m. z ?-%kmmx'tt%r*'fTx.\z {1 1 

[0 13 9] £7c. ffl*Ol*ttfeil**«LT»)«-r4IIS 

d b b s^hr-tem (x^«e»astt7-att«&) 

30 gf^Ci^tf*. 

[0 14 0] £43, JBBSIMCfcttSISSft^ai&iBMt 

te, rcharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBlCMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5, pp. 751-758, 1988J iCfBtt 
£tlfc fpianar boundary J T$c5» 

[0141] ±isnxk:«J:ntf, w-mmtmzmx^m 

[0 14 2] 4$IC^AM («g B H B ®lcSfi^*ft) (11 
0) 12 11} 5RS«[»tt2 3©»*ee 

50 [0143] nfBuzttmmo&axi' u a >^^pisffl 



JMIM2001-53287 (P2001 -53287A) 



25 

KTEMSJBtvrWfc-rtttf. ISJltt#<0»i:-(9 0% 

EfltCte {2 11} JRftttffT*«Ct*»*l5. 

[0 14 4] ~?(Dl&gkm(Dm\ZM&2ftTc1&ik%Lmz 
fct^T, p#©*£fi-©ffl#<4# (110} T?*SW£; 

{ill} Blc^-rs^iW^TftSe tTSi, 
(9=70. 5° cDPtirS 3CD*fJt;*it^-t7i^^«i:^a^nT 

Tm&T%i&&m<»&te^tf%2^mm 5° ©^gt- 

[0 14 51M, 0= 38. 9 ° ©P^lCtiS 9 0tt£tt 

[0 14 6] £©«&*frffctt#tt. S*tt©teflJa 
3 >Ktt®^fi[*<«Ell8 {110} T-m-DT^ZfrZZ 

[0147] ^©«!ttea«i.js 

gSnt^77 1 #* K f£ K) \Z < l^fljfiK £ ft o T 
[0 14 8] SfcS^l:. 8 0 0~ 1 1 5 Ortl^?* 

n« c corgis cDHtn^T^teis^ts \zi&M. $ nt 
[0149] ^©^RSftroaam^^tf (ei 

ectron Spin Resonance : ESR) l:ioTXt:>M 

>K©7.tr >&g«4>&< tfe 5x l0 17 spins/cm 3 ^T 
(Jff^b<« 3xl0 17 spins/cm3j^T) t^fJ 

[0 1 5 0] EJUt©**»6, **J6W<0teftRv' l J="> 
[0151] E^ffiW 2 ] £tE09 1 T*«, £^#££-5 

[0152] »isaftic«t5*^ 

*#K*»J*bfc«. 6 0-0-6 5 0t©fiSTl 5~ 



2 4l5IIIJ©ftfflS£fT;lHt«fc^. Wfe. 6 0 Ot&IA 
5SgT-MI£fT o Z. £ \z£ 0 i U ISA 

[0 15 3] Sfc. U— tf-feftftlcJ;**^. #aK 
tth 5 I: 5 >^7=-;i'4ffl HT fe J; Sfc, a«£ 

io m^zzttffijm-cfoZa 

[0 15 4] Sfc, *«±KTJMIt#*K5/'j3>ll 
5. 

[0155] cwJr-Slc. *5SWcffli»*ISft«|ji«:-ir 

20 [0 15 6] [*#£#] 3] £ffim iliS 

##OS#IT-«:> fStt^tW^. 3>i7;7 h*-;U£PfiSc 

[0157] sr. *t£#J 1 tffiot, SB 1 OJHSKB* 
I14 9*«Ibfcft. SttffcSrfT^. 13 3 (D) <D« 

m&nz). &*,-03 (d) tr*f*TS0*0 1 2 

30 (A) iC^To 

[0158] #^t% v-xm^tcitvu^ >mm\z 

mT2>3>9 2 h*-)l&Ml&-?Z>, ft*3, |B)-CC>T7> 

* ftfli wry- hlfeiStl i «lHl«»Blfc*HiBf*fc 

«I*l7f>^t5. (012 (B) ) dWB#<DX>> 

— ;|/ (0. 5 Mm~ 1 . 5(im) ©^^diojt6T*S. 
[0159] ^^T, H 2 Jf 1201 

l, Hi2 (o (DVtm&nz. &2mm&Mm\tmm 

io 2Hratt«ll)ll 2 0 l©/^^— =>df*frofc«, USE 

HtE^Jl<7304 (C) Cffl§nil2 (D) Ottffi* 
#-5. ft4J, S2JIMtt»BlO/t^-->^t;*^T, 

[0 16 0] *HSS^JTIS. P»t<DSft?) 

ik i m w&mm t«2i F^*e^s^ t *m *i:i7f> y 
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[0161] *njfiw©«ij«tt*iififi»j i srcizm 

[0 16 2] [HS£^J4] y-h*fi»l«© 

[0 16 3] *-f, (C^oT, 0 2 (E) cDtt 

j»£f§*. 02 (E) (C*ffST&0£01 3 

(A) .IC^To 

[0 16 4] y-Mi^VX^iLTIyf- 
>^&f?^— 3 0 1 (013 

(B) ) UyT, 1 3Q45:ffl^Tpl 

■ jfcinSnfcpSR^*** (a) 1 3 0 2, 1 3 0 3 $: 

(0 1 3 (C) ) 
[0 16 5] *ICl/yXKvXi' 1 3 0 4^*U 1/ 
xT, hVXi? 1305~1308 £r^J5£T5>. ^bt, 
U-^X h^Xi7 l 3 0 5~ 1 3 0 8 SfflHTni^lCftl 

tltz n S!**fi<»«* (a) 13 0 9-1315 

^ * if 5 tz tbmmm 1 <t « h - t° > y s & & itn 

tffc«5&H. (0 1 3 (D) ) 
[0166] *CI/-^m5 1 3 0 5~ 1 3 0 8 S 30 

yfM^U^. (c) 1401-1 4 0 4 4. Tcfc 

(014 (A) ) 

[0167] nmmi tmmizvxmmmm 

(014 (B) ) fcfcU *^i£#Jt:*3^Tte. sMU 

iSttJi*««T**<B;IB©lllW#J6 1 JHW*&««tK^5 
t^n^o cctf<0*lJiWie»«lOi1tJ»i:UT. 
0 nm~2 0 0 nmT&txtf 

[0168 ] nifi«i tra*ic*2jimie»iit 

1 4 0 6 4»f)Et4. (0 14 (C) ) 

[0169] ^^t, mmmi tmmzmimmmmm 
s. (014 (d> ) fin*ciitt**« 1 so 
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[0 17 0] £7c, ^JSWlfc^Tli, y-h*&»Bt 
co x y ? > ^ * y- h E»»j£fi« I" fr o fcfll £ * L 7c 

[0 17 1] ^5TSC £K<fc?>. SPt2>iSlO« 
1 £Sc 5 <g«T # £ co T-^@ * 0 * ft ± $ -& 4 H <h * 
fee fcTcU H16«l tmi*icSl)lWWfi»Ki:JB2)i 
lfflJe*l&<OX y ^ >if U- h K V»ft<5 Z. t *^.fi 

[0 17 2] 4*3, *flJfi«©«fi!c«*Jfi«l~3©* 
fig 2: i E&!Ciifi^£-fc>it-5 Z. £j&*pJfig.T?*S. 
[0 17 3] #H16fln?tt. #35693 £->y 

[0 17 4] #§HSS0tJ«, Htg^J 1 ©SffitbTv'J 3 
(y'Ja>^i/\) SrfflU, vUa>SSlcitt^ 
#J tc n 1* S 7c \t p 5« $>7CSit i^iD L T L D D . 

[0 17 5] 74*5, *HJ(Sfl»jO«*«IIJ6fi»Jl~4 0^ 

[0 17 6] '*5SWtt«e*©MOSFET 
•_htC«W*e»Blt«:»J«U. *0±fcTFT**l«t4I 

IMOX. Smart -Cut (S0ITEC*tcOS©i8i 
«) , ELTRAN (+^/>t*^1±OS»ia«) &■ 
if(OSO I .SSSrffl^-SrtfepIffiTi&S. 
[0177] f«t*5. **SS^JcOffi^«, ^JiS^J 1 ~ 5 CD 

• 4. 

[0178] ] **js^jt«," ^-*«±ic 

[0 179] 7445. ^^"JfflJtt^ffSfitt^^U (-- _ ^ 
(JEEP ROM) TJEMcSn. 01 BTtt^/t'Jt 

;ncpeK$n-&— ^co^^eu h7>v ; 7.^ (/^E'j-t;u 
* u -t ;w ***a<t s nx ^ ^ u as €: » j«-r 5 . c ^ t » 

*a*fl)JI5t>7 7y5'a^ ; e , J (777->aEEPRO 
M) SrffltiTKWr*. 
[0 18 0] /t'J h7>yX^UV-XMl 5 0 
5, H U^f >M^1 5 0 8 . {£jgS^#J^« (LDD 
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fei&tb^?) 1 5 0 65^ + ^1^150 7 

y- ht&mm 1500, mi mmmmm 

15 0 1. % 2 HMItUiM 1 5 0 2 c, ??jfi^r— h«® 

1509. %zf- M6»D& 1 1 . wmv- hmm l 5 

10. *UTJB3«WWe»l»l 5 0 3 tfl-LTHMfiS+l 

fc^av-xssiii 512, t*-> hia^ (h*w>E 

'*) 1511ft*l/T**Sft4. 
[0 18 1] 5 0 5tt#»y->««l 5 

0 gKMMSnfc 1 ** >J7 t*iV-XB>l 
5 1 2tC§l#ft<fc*©Sl«T*0«*M^t ; b*A 
*. fife, HI 5TBft*^*«l 5 0 7 tOM 
CLDDfHWl 5 0 6 £&ttTt»*a*, J^fifcLfJ^Tfe 

£fc, 5 0 8tt^WlCffliELfc 

)*jSy*- hSffi 1 5 0 9 + + U 7S:ttAt5-&»0i 

«tl 5 0 h 7>>>'X^!CfgS$nfe-T-*-^S: 

k'-y bEi^l 5 1 1 \zWi&\ii?tcib<nmfrliiVmi&tV 

[0182] fife, y- hJBMR 1 5 0 0t UTtt h > 

ff^lOttK («J»**3~2 Onm. Jf$l<(i5~l On 

tiSfftLK §IIJ?©:^-ttt?I#i2*-&tt*i 
tt. CVDft^XAy ^jSfe#©«fflfeTJB 1 y- Nffi^ 

[0183] ^mmwzio^xit, fBd*y-h*«i 5 

1 Ott'7 hKifc'l 5 1 1 ifctt*iV-^l« 1 5 1 

2 £©Sft t)a5»JC*i;*3F*«*S:» 2 JIMttiRIIK 1 
5 0 2 c CioIISLt 

[0 18 4] £fc, B»liIgigBS:»fig-r4^:(*:«tL.T 
CMOSHgSSr^-To CMOSBS&SrS^In] 
KtbT7'Jyy7n»y^|g»SP©»aiiIi&*«®j«a 
n, *-tt5#*«fl;SftT«»Btt»£»J*-r*. cm 
OSHSglCfe^T*). y-hEtt£_LJiE*i©aF£g 
*&fi«"T?»fc«)0*2HW*fi»l8ll 5 0 2 a, 150 

[0 18 5] Z<D£5\Z*m%W\tm*f3.¥*4*% : ?-\Z 

[0186] ^fe, *nj£0ijco«BKi4, nmm 1 ~ 6 © 
«. 

[0187] [II1KM 8 ] **lE«Ttt JI*ttX V y > 
y£f"JfflL-fc0JT&5. S*Wtt*J«tt. 1 £fc 

ttHiS0il3 tff»iRtlST»*OT, ffl&,6©*t::*SL< 
TBI 6tffit>TR«T5. 

[0188] ^usswcfe^Ttt. aafi«atn#Ky 
-hti^xi'iUT, y— hmmm$:X-y^>if 

4 (B) 



(16) 

[0 18 9] SBlliratt»Btlwji*ttXy^> 
y^frW y-h««roMffl|KHft»«Ottil»«ll 6 0 

i d©fs. ' y-hE»«:««-rsfc»e>o« 

[0190] *^T\ MS 2 (OlinifiAK 1 6 0 2 £J£j3)c 

r&o 'mimwmm.\z^v^> f ^k'u-oxv 

io *. «P$©Igtt*JS0iJ 1 i|W!-T'$.-5fc**BS-r-S>. 
[0 19 1] ^^T-S-tCcfcO. HI3PT£*g«Bi©« 

[0192] £fc. y-h«a»ricia»tc=ft»tto«. 

-e-nSrfiJfflLTLDD^^t* 
[0193] fife, #IIM0a©«J«tt v #U£#I 1 ~ 7 © 

a. 

20 [0194] [ggffl&l 9 ] #*2fc0iJT*tt, **W*3j« h 

a¥- hmr f t izm^tzm^iz-o^Trnwrz. 

Mtrtt, i£X^#STFTt;:fi!^fc*§££ia 1 7 

T. ^^©igT^tf^TFT©*^. JfelfettlOh? 

mu mz±&<mts.zz\ tittup, a^x, * 

HSg0iJTtt, El 5 l:*l/fciii**<*ft5^CftS 
LTIK^Srff ^, ^(DfdlWgR^ttll 5 tm— T'$>Z>tztb 

mm^mr&o nmmi tmmxz^x. 

so ^©Ml2Hra«6^tt|IJS{«J 1 

-r*>o 

[0 19 5] II 7l;i5HT, 11. 1 2lifnfny 
7 h !✓ v X 9 IhISS* £ fl*J*"f * C M O S 0B&© p 9 * * 
MTFT, nftWiTFT, 131W>^U>^ 
llI8S^$:^fi£-r^)n^ + ^;i/^TFT. 1 4 ttiS3l[5]8& 

[0196] 1 5(ipft^STFT 1 1 ©y 

-hE*S. 1 6Unft^;HTFT 1 2©y-hE 
40 H, 1 71inft^STFTl 30y-MES, 18 
ttnft^HTFT 1 4©y-hEi^T*i3, USS^I 

t**T**. *7i, 1 9tty-hlfi»l»T*ij, cinfc 
[0197] -?-©±(C tt#T F T 1 1 ~ 1 4 ©ffittS 

(ei4H) **»issn*. fife, y- n»»it&i;stt 

H^^fiic-r-5¥*^©^SJ!B#tCfeUTtt, ±fcUZ&tl 

s ^ t ^ < t, / i ^ & * ^ tt p c v d fr 

l>, Mt^CtWSl/K P?t *;HTFT 1 1 
so ©SttStCtt. V-7I*2 0. KK>M21, 9- 
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[0 19 8] Sfc. nft*JHTFT12©ISttlt: 
ft, V-*«*2 3, KH>«*2 4, LDDM 
(^CD*£, Lovffi*£2 5) . ft^Mf«2 6*5 

[0 19 91 *fc. nft^STFT 1 3©S141IC 
Lovffi*£2 9a, 3'OaRtfLoff«*2 9 

b. 3 ob) . ?**)m&m®3 i»6Esn5. 

[0 2 0 0] Jfc. nft^STFT 1 _4.©JSttlK io 
«. V-7iW3 2.'HK>U(l3 3, LDDi« 

Loff«g«3 4~3 7) . ^r*;HBtfi!s 

83 8. 3 9,-n+flMU 0*«#J*Sft*. 
[0 2 0 1] ft*. 4 1~4 5t*jn5iSlll f 

[0 2 0 2] #±©«fc3£*5S9!£jBX*;tfS!TFTl:: 
T*5. ft*. *3M6«OJ!S^^5tfS!TFT*fP«-r« 

[0 2 0 3 ] ft*, xmrnmnmrnz. msm~8© 

[0 2 0 4 ] [*M#Jl 0] *^BJ«7^7"f^^h'J 
^XIEL (Xl^ hDM^vt>7) T-YX^H 

[0 2 0 5 ] Ell 8 &7 ^7 X'C "7*"7 MJ ? XSE Lf-f 
xyi^-rwiHlSSHT'^^o 8 1 tt@^IeISSS:*tT*5 so 
0, *0ffl3afcttX#GMB»@l&8 2. Y*f6]^iftllI8S 
8 3A*l$tt£ttT^-S<> H^IeISS 8 1 CD&B^ 

tt, X-f ^ffflTFT 8 4. n>x>it8 5, 
fflTFT86, tiEL$f 8 7 £#L. T^y^fflT 
FT 8 4lCX^f6]ff#^8 8a (3-fctt8 8b) , YlSfa 
fll^»8 9a (*fctt8 9b» 8 9c) *<»»*SftS. S 
fc, f&jit$fflfflTFT 8 6 tl«9 0a, 9 0b# 

[0 2 0 6 ] «IM©7^f^7MJ^XlELr 

8 3£fcte*»?tSffifflTFT8 6Kffi^&n5TFT* 
5®pft^HTFT3 0 1, nft^STFT3 
0 2 0 3 €:a*#to-&-T»J«-r*. £7£. 

7 ffTFT8 4©TFTi£05©nft^l'STFT 

3 0 4T'Mt5. 

[0207] ^awoy^f-f^h'J^xi 
ELf-fxyHic^Lx. ms^ji~9©^-rn©w 

[0 2 0 8 1 [*ifi«ll 1] *fBMII«toTf^«Srtfc 
*fl3i^i6«tt*'«fft*il**WSffl^4it3i^*-e» so 



S. *©<J:3ft*mi:LT. TNjfcH. PDLC (#'J 
, FLC . AFLC 

[0 2 0 9] #|;LMu HLFurue et al. :Charakterist i 
cs and Drivng Scheme of Polymer-Stabilized Monosta 
ble FLCD Exhibiting Fast Response Time and High Co 
ntrast Ratio with Gray-Scale Capabi 1 i ty, SID, 199 
8j , IT. Yoshida et al. ;A Full-Color Thresholdless 

Antiferroelectric LCD Exhibiting Wide Viewing Ang 
le with Fast Response Time. 841, SID97D1GEST, 199 

7j . ztzfcxmftvtf&s, 594, wm\zm7Kt<ntzMn*: 

[0 2 10] b#^filftL mLZ^m 

§itttt$Eifi (Thresholdless Antiferroelectric LCD: 
TL-AFLCiBSIBT^) £&5<h, i£H©Klf£«ffi 

8vigT*^tfi^* s «)^. EPt., K^-r a*— ms&tw 

[0 2 11] *7c. «6L€r^*S3S««tt*iitt. V? 

ifi1fo±2. 5V1I (tM^lltfm~2Mm) ©fe© 

[0212] ::t, v^sromst^je^S^-rftlb 

©#tt£^T0<J£0 1 9 ic^t".. HI 9 IC^-T^*^ 
iiSWllijgii!* . *HteSJSn«ffiT»*. ft 

;kd 7 1* > ifJofa \z « tS— Srf -5 H L # uflS^lStttt 

[0213] »««ttaEa^»siSi«*tt«cattT 
^M^jT'ffl us «fc -5 ft*s»R t f t iz&mznitmmto 

[0214] ft*. **M^j(D?sa^*s«^/N o -v^- 

ffl US 31 £ ***F#lT& S d t te¥ 5 * T ft 

[0 2i5i-*ft. *mmm<Dffim$, mmm 1 ~ 9 © 
s. 

[0 2 16] [H)SE^J1 2] *SllMTtt. #fgBJ£ffl 
l/^TEL (XI/? hD;U5^-t>7.) Sigl^ftSL 
fcWC-pl^TffcW-f*. ft*5. 120 (A) «*§|HJ1© 
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EL*^8tO±ffl8T*0. 020 (B) te^WPWffi 

[0217] 120 (A) H&l^T, 4 0 0 1 teXffi, 
4 0 0 2 4 0 0 3 ttV-*«B»|IIIk 4 0 

0 4«y-hfl31KW>leI?&T<&9, ^-n^-*ntDigt!)151S&« 
IBH4 0 0 5^1TFPC (7U*->^'J > Mi— 

^ 7 h) 4 0 0 6i:S!), n«*S^i»filtsn*. 

[0 2 18] ^(73i#. B*gU4 0 0 2, 7^*««b 
HISS 4 0 0 3R7jy— hWlblll8S4 0 0 4^Htf<fc-5 
ICbTSI 1 y-JW4 10 1, *f4 10 2, 

#4 1 0 3R7j^2v-;U«4 1 0 4 a*Ktte>nTH 

So 

[0 2 19] Sfc, H12 0 (B) 110 2 0 (A) £A- 
A' TWWfUfcWBBH-ffi^l^ M4 0 0 1O±l:V 
-7.#Jfglft[°lE§4 0 0 3 (C^imsigliTFT ({IU 
uiTlinft^HTFTtpft^HTFTSB 
iLT^S. ) 4 2 0 1 Rtfii«4 0 0 2 {r^Stl* 
ISiifflTFT (ELSjf^omaESftOWriTF 
T) 4 2 0 2»S)cSnT^. 

[0 2 2 0] **S6^JT"tS, igliT F T 4 2 0 1 (CfiH 
5©pft^HTFTffcSnft^iTFTti 
Dtgj£CDTFT/W3^6n. «jSt$<Jlfffl T F T 4 2 0 2 
l:H;B5(!)pft*;i'aTFTtBDilOTFTA»ffl 
l>bW. £7c, H*S84 0 0'2ttt«aEfWWfflTFT 
4 2 0 2©y-h£&«2£*lfc«J# ! S* (B**"**) tf* 

istj-en-s,, 

[0 2 2 1 ] IWTFT4 2 0 1 S^BiiiT F T 4 2 0 

2 (D±\zizffimm^uzmmmmm (w-mitm) 4 3 

0 1«Sn, fO±l;l$TFT4 2 0 2©KH 

>£«&«ir«irrsB*«fli (r§&) 430 2^0^ 
an*. H*«ffi4 3 0 2 tvTit&mm&oKz^m 

[0 2 2 2] fit, M1I4 3 0 2(D±.\Z\$mmM 
4 3 0 3*«»**«. ffi»l!l4 3 0 3ISIMI4 3 0 
2©±(cMPSB* t ^anTt,i-g>„ ZLCDffipgBlcfeti 
T, H**<14 3 0 2<73±(C:«EL (X U£ h DJl-S * 
•y-tr>7.) |4 3 0 4i>»SSft4. EL14 3 0 41J 

[0223] ELI4 3 0 4 ©»J5K#fttt&»©JlMH* 
ffi%b<«& : fi&t£fl5£ffl<' i ntf&^. Sfc, EL10 



(18) 

[0 2 2 4] ELB4 3 0 4<7)±H«J1W*© 1 Jgife 
0 5«Sni. ire, ll4 3 0 5tELl4 3 0 

*!isu>, tot, na»«fTpi#&ii«)«i«-r*dv 
ELi-4 3 o 4*a*$fctt#;tf;*»H£rag*fcu & 

[0 2 2 5] -€-LTl»ffi4 3 0 5U4 3 0 6T^$tl5 
fi«K*^TE»4 0 0 5tr«a»lC»ttSn*. Git*. 
4 0 0 5 «^@4 3 0 5 ICfi>TSW*aE£^A£7ii£>©i5 
itSD. SMltt7^^A4 3 0 7^LTFPC 

4 00 6i:tgWi:^ft5. 

[0 2 2 6] «±(75J;5lCbT, '■%«& (»&) 4 3 
0 2, ELI4 3 0 4%.Z$mm4 3 0 5^6S5EL* 
20 TtWf&ZtlZ. ZWELm^-lt. Sly-M4 10 
lStfll y-M4 1 0 1 (CctoT*«4 0 0 1 (CIA 
0^t)Snt*/'?-«4 1 0 2 TlStl, 2E««4 1 0 

[0 2 2 7] *A-M4 1 0 2 ibTtJ, & 

mt (R^mzitx^yu^m , -t^s-y^xw. 7° 

HfctfT**. 77Xf7^«ilTll FRP (F i 
berg lass— Reinforced Plast 

ics) is, pvf (#uk'-;i'7;i't?'f K) 7^c;v 

so A, 7-f?-7>f;^, ^UX7,^^7^;UAS7c«7 
SZ l ?A*1'MPVF7'f Jl/A-^V-f -5 — 7 ^ JWAT 
[0 2 2 8] fit, EL*^6'©3tOifeit*|6]A«*A 
&<A. **77i, T^X^y^S, tf'J 

[0 2 2 9] Sfc. 4 1 0 3 £ LTtt#*Mfil«{b 

« »nsfctti»«'fb»iiB*ffl^*^t* t T€r. pvc 

U tf-^^n^-T H) , 7^7 U;U. #U-f5h', x*^ 
->«f]IB, ->'J3->»SI. PVB (#ijt'^7f7 

.[0 2 3 0] £7c, 5E««4 1 0 3 y-^-g- 
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ffi^taWPfft^y 77ltUTHl4 3 0 5±K:»lg 
AS ft IS -5 d i t> T? * & = 
[0 2 3 1 ] IEiR4 0 0 5ttS**«tt7-<;UA 

4 3 0 7 ^LTFP C 4 0 0 6 I'm^MlCt^^tl 
3. SEIM 0 0 5«il?g^4 0 0 2, V-^ffKMSK 
4 0 0 3RUty— h«9K»@iS4 0 0 4 KSI&ftSfa^ 
ftFPC4 0 0 6f;Hgx., FPC.4 0 0 6tJ;DMi 

[0 2 3 2] Sfc, **IWT11« 1 ->-;U«4 1 0 1 
©SMSRtfFPC4 0 0 6 0-»*13i.5l:*2J' 

-mm i o 4&ri?. elsis^ **jswt^iai*»e»as 

»rT**ittttoT^*. £5bT02O (B) CD$Tffi 

[0 2 3 3 3 ££TB*»©aSfc#»fc*fIHilifi*H 
.211:, ±SiM0 2 2 .(A) tC. laIS&0ft0 2 2 
(B) KsST. 02 1, 0 2 2 (A) &V0 2 2 (B) 

[0 2 3 4] 021 C43HT, »£4 4 0 1 ±ICKtte> 
flfcX^7f>^fflTFT4 4 0 2iJI5©nft^ 
SjTFT*ffl«r»T»«an*. ffiraT, «it©iftWttn 
g=-+*;US!TFT©lttW*#SHf 4 4 
0 3TS3n*etfUi, X^7f>^fflTFT4 4 0 2 
©y-MS4 4 0 4a. 4 4 0 4b$rS^,MiC^^i"-5> 

[0 2 3 5 ] 75: 43, ^IIMWTtt^+^Jl^JSlB** 4 - 

[0 2 3 6 ] ^<-yf>^fflTFT440 2©H 

U-f >B*4 4 0 5 tt«flEM«Pffl T F T 4 4 0 6 ©y- 
hmS4 4 0 7 JC*5lW»CftttSnTt>*. ?5:43. *ftt 
ffflff ffl T F T 4 4 0 6 (i0 5 C73 p f't^iHT F T 3 0 

lSffluxM^n^). lot, iiora«pft^ 

;USTFT3 0 1 <pi$i91ft#fi8Tnkf&^. 75:43, 

[0 2 3 7 ] 7,-r-y^>i7*fflTFT4 4 0 2St^«Si«B 
HfflTFT4 4 0 6 0±t«fgl/1y v^^— va >^4 
4 0 8**tttt&*l. *0±K»IS*»6*.*¥SflSll4 4 
0 9*«#j£Sft*. ¥S^bK4 4 0 9S1HTTFTI: 

lC«fct>T5S3tt^S*ie^"r«^3&*»*. loT, ELS 
ftTt^fc'tt^Fffiffilw^J&b 5 £«fc 3 KB^S® ftfl2J& 

-r-s>ttitc¥s{bbT43< c-t^a^t^. 

[0 2 3 8] £7c, 4 4 1 0 fiS^*li^e>ii«>lS 
mffi (ELfffflil) T?*0, *8K0JflMl T F T 4 4 
O60HH'>E84 4 1 1 f'ttMWlC^$n^)= S 



(19) 

* tc , 1NGS9J WIR I- * U 2 A ft ?P b CD ft Jg l> 

[0 2 3 9] I#i«4 4 1O0±l:IJELl44 1 1 
*^fi£$n-5. 75:43, 0 2 1 Ttt-i^L*0*ltH 

^mmm^tR (m , g m) , b (#) © 

&fef:#jSLfcELIlft^9#ttT^&o -**lfi 
0UT«£*i*K:«fc 9<£5HF*ff«E L*m*»J*LTlr»' 
5. AffWCfS. ZE?LaAHt UT2 0 nmJPOffl7 37 

10 n->7^> (cup c) HUfttsit, *<D±[zmytmtL 

«t# (A 1 a 3) «*Kttfc8Ui«it£bT^*. A 1 
<\%\Z*c-t-Z> U F>, ^'JI/zfeKHDCMltl^ 

[0 2 4 0] fit, W±©WiELStLTffl^Ii:. 
<DTt?)lrlELllf4«i-«i|T$,oT, ^ntKJtTS 

AISifttt*pt)tTELi mytRWt<Dlttb<D 

08*. tf. #IIJ^JT"teffi#^#$IELW4ftEL 
■HtbTffiHSfcl&jKbfc**, *#?-JMr«EL*mS: 

[0 2 4 1 ] ^IC, E L II 4 4 1 1 CD±{rteig«fl&&>£> 
/i-S^I£4 4 1 2*^tt6>tl5. *HSI^JC0*-&. ^ti 

30 &;»CDMgAgHI (7^v")At«t©^ 

b < & 2 iCIt StcH^ ^S^BIt) b < «-€-n 

e <D7tm ftssira b7c#*sift « unas 

[0 2 4 2] £©»«4 4 1.2$T»J*3nfcl$j£T?E 
Lf?4 4 1 3^t^>. 75:43, dTl^ELff 
44 1311 BiH*@ (»£) 4410, EL1441 

[0 2 4 3] **^JlC43lt?)ia^CO±ffl*igft 
02 2 (A) SffltiTKWr*. M«;f>fITFT 
« 4 4 0 2 OV-^ttV-^B»4 4 1 5 KftllSn. H 
U-f >«HL--f >ie«S4 4 0 5\Z&1foZn2>. *7c, H 
U-f >Sei^ 4 4 0 5 ttttdtffiff ffl T F T 4 4 0 6 <D^- 
h«@4 4 0 7 !r«^Wt3S^$4n?>c ^7c, mStSfJffll 
ffiTFT4 4 0 6C0V-7.«*jSStt^4 4 1 6 \ZM%. 

mzmmzn. khxjkh >ih^44 i 7ictt^, 

WlC«^$n2.c HH>E§4 4 17IWIT 

^$n-&®^*^ (ns) 4 4 1 8ic«^f$icjg^$n 

-5. 

[0 2 4 4] ^CDt^, 44 1 9T*^n5**:ttffi 
so fif«l* J »^*ft*. §M14 4 1 9«, 
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4 4 16 £**Wfc»ttSftfc¥»#K4 4 2 0, f- 

h*fi*BitH— (0**t*) x#y— h«« 

4 4 0 7 tCP^TffKSnS. y— hftfij4 4 0 

7, ^lSP^Sfe^BltR-O® (0*^-r) RtfttSStt 

^44 i 6 -ejeft^n^f ifeffijf t it uxi 

[0 2 4 5] CIISE«»J 1 3 ] ^^JfiWTf H, 1 2 

T*. R«lCttH2 3*ffll>*. 02 2 £13-© 

[0 2 4 6] 023 TttttSEI&IWfflT F T 4 5 0 1 t V 
T0 5 © n ^ +• *JHT F T <h |S|— T F T H 
-So ft'*. lMifflTFT4 5 0 1oy- KtS4 5 

0 2IU-fyf>^fflTFT4 4 0 2 © K U-f >ffi*4 

4 0 ^5^««Wt*«*'*aT^5. ««ttt»fflT 
FT4 5 0 1 © F l^f >SE$i£ 4 5 0 3«B^«1S4 5 0 

5 0 4*«EL* J P©l9lS<!:bT«li6-rS. 'ft#«Jfc«, 
© 1 jg *> L < \* 2 ICJSf 5 7C*^6 ft -5 ^ttJSl L < 

[0 2 4 8] ®^m®4 5 0 401ICIJELI4 5 0 5 

0»rtLTl>4; A#«»:tt, ifSAIi:LT2 0n 
mJlW^-Wfc'J^A (L i F) mttmi. *<D±\Zf& 
7tlilT7OnmS0PPV (#iJ/t77iZl/>t* 

[0 2 4 9] ^Id. ELS4 5 0 50_hlcaSW*miK 
frt>f3.2>W>®4 5 0 6*^tte>n-5. ***£^JCD«-a-, 

[0 2 5 0 ] ^«9lli4 5 0 6 ST^Snfc^TE 
L$f4 5 0 7i!lW5. ft*i* ;^t?l^EL*f 
4 5 0 7IJ, (&&) 4 5 0 4. EL14 5 0 

5&tfl»ffi4 5 0 6T-^fi!c^nfcn>5 :: >-y-$:JBT. 

[0 2 5 1 ] ELJg^tCJOASttJI^l 0 VJ^±£^-? 
fc*«BE©«^lCtt, «St$)J«fflTFT4 5 0 1 IC*H> 

©<fc?ft*£ic. f»l«fflTFT4 5 0 1 iLT*» 
"W©Wi§© n ^-r^JUJT FTSffl^^i: te^T* 

[0 2 5 2 ] Sfc, T F T 4 5 0 

1 fiy- h*H4 5 0 2 tLDDI«4 5 0 9 t<DKlZ 

y-h^stpjan^^^ssr^-r*. -©y-b 

^SSriSS5-r-5d£T?112 2 (A) , (B) iC^L&ffi 
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j*«»4 4 1 8 £B«©«1H£8fc-&*JlifcBj|lT?* 
[0 2 5 3] Aft, ELSR^KUPASWEE^l OVfiil 

u 7ss*t «t z>'£<mz a t ft e> ft < ft * &». 

02 3 !Ctl>TLDDffiS4 5 0 9 £#B8 Lfctflit© n 
io ftWSTFT€ffl^Tt)SK 

[0254] mmm i 4 ] *^«E«-ca, mmm 1 2 

b < ttHSS^J 1 3 tr^ L E L S^=ge©iIi*9U::ffl 
^-5d£^T^«>iS^1ijS©^J : &0 2 4 (A) ~ (C) 
tC^To ft*5, ^M&ttZ&^T. 4.601ttM7f . 
>yfflTFT4 6 0 20V— 7.13*1. 4 6 0 3ttMiy 
f>^ITFT4 6 0 2-©y— HIE*!, 4 6 0 4tttl 
SJjUfflTFT, 4 6 0 5«3>y>+>\ 4 6 0 6. 4 6 
0 8ttttfflEft£itfL 4 6 0 7(lELlftt?i. 
[0 2 5 5] El 2 4 (A) tt. ' --p©HS(tmT«»#;it& 
20 »4 6 0 6^atl/fc*^©«T**. EP*>> — O© 
H3tt* 1 «flft#lcilfe*l4 6 0 6 &'P'C>\zm2iW£feZ>&?lZ 
Bi$,2tl-C^Z>&\Z<ftn&&2>. C©i§-&. MM&k1&t& 

mitr^z.t.mx^^. 

[0 2 5 6] Sfc. 02 4 (B) «. *St#t$&**4 6 0 

8 &y- hi2^4 6 0 3 tw-mzm^tc^^m^h 

ft. ft*3- 0 2 4 (B) T?tt«S«fcJ&»4 6 0 8 ty- 
hlESM 6 0 3 £^*fte>ftV^«t-5lC^ttfc«)fi£fto 

so tt»RS^LTafts«k3l;:Rtt*;i£fcT€r5. ;i© 

■*a««»4 6 0 8 fcY— h!S^4 6 0 3 £T* 
[0 2 5 7] Sfc, 02 4 (C) «, 02 4 (B) <D& 

mtmmiznm&i&i&4 e o 8-*y-he»4 6 o 3 1 

W-'rtlzmi. -£ib\Z, 6-0 8 

^.LAzmSfattzZ&^zMl&^&^Z&Wfi&Z. 
$.tz, *%ftfttt4 6 0 8 fey- hieH4 6 0 3 cD^-f 

[0 2 5 8] CH^J 1 5] ***g^JT"«. *5§B^fe^ 
MbfeELg*SBcDH^jgCD^)fe0 2 5 (A) . 

(B) iC^Tc ft43. ***.OTIC*^T. 4 7 0 1(57. 
'f7f>MTFT4 7 0 2©y-^ES, 4 7 0 3li 
7.-f -y^>yfflTFT4 7 0 2©y-hiBH. 4 7 0 4 
t4««Eftl»fflTFT, 4 7 0 5«3>-r>+) ; («i§-r-S) 
dtfcpJHg) . 4 7 0 6 tt*SI#Jt&». . 4 7 0 7Bt 

m^mmTFT. 4 -7 0 8n«»iwwffly— he». 4 

so 7 0 OliEL^^t-rft. m^ftiJ'flffl T F T 4 7 0 7© 
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mmz^^Ttmm^i 1-34127 2^«r#is-r* 

[0 2 5 9] **H«T?»*Ji«lfPffl T F T 4 7 

0 7 ^nmmmmTFT 4 7 04tEL*f4 7 0 8t 

©MlCRttT^***. •SS'Jffllffl T F T 4 7 0 7iEL 
HHM 7 0 8 £CD[?S]!l®fitfMfllfflTFT4 7 0 4^|glt 
&nfc*ift£UTt>AH. Sfc, «RIWfM3TFT4 7 
0 7tt«««W»fflTFT4 7 0 4iR-iitt4*». 

[0 2 6 0] £fc> 02 5 (A) te, -t>©HSSWT« 
»{K£I«4 7 0 6*#»d:Lfc*£©0!ITifc*. BPS, 
-t3©H** I ««£«*&**4 7 0 6 *fp4»C»W#t«t* 

[0 2 6 1 ] 0 2 5 (B) tt, y-hE»4 7 0 

3t¥fflC«J««l&*4 7 1 OtrWt, V-7.BH4-7 

0 1 tTtf C««WWffly- HE»4 7 1 1 SrtSttfc* 

^2 5 (B) tlil«S4 7 

1 0 t¥- hffiB4 7 0 3 tifiM13.*>t£^&5lZlSHlr1Z 

£3. MtfJHMM 7 1 0 ty- hE8?4 7 

[0262] c§hss#j 1 6 ] *mmwv\i. ^mw&rn 

ffiLtcEL&7fi£W<DWmmT&<Dm$:®2 6 (A) , 

(B) iC^T. 7i43. *IISSfi»J^*5^T. 4 8 0 1IJX 
-f yf>^fflTFT4 8 0 2 CD7-7.EiBii, 4 8 0 3B 
^7f>^fflTFT4 8 0 2©^r'-hEi. 4 8 0 4 
tt««ISI1«fflTFT, 4 8 0 5ttn>r>H- 
•Li&BJilg) . 4 8 0 6 f4«8iEtt*S«l, . 4 8 0 71^ 
SfflTFT, 4 8 0 8tt?S*ffly-hE*. 4 8 0 913 
EL*ftt5. 1S1TFT4 8 0 7 ©ftfNU^T 
^gjpi 1 - 3 3 8 7 8 6^£#!8?T5<*:&U. 

[0 2 6 3 ] iHSffl TFT4 8 0 7OHH >fi«t^tffifj 
31TFT48 0 4©y-ht'^$tl, m.ffi,MfflmT 
FT 4 8 0'4©y- h«EE*»lWWlC^b$-&*C 
T*«±5KttoTt»*. fc*, i*ffl.TFT4 8 0 7 
IJnft^HTFTtUTfcpft^l'STFTiL 

^|TFT4 8 0 2 tH-«ifit1-*^t*«iif*b^. 
[0 2 6 4] 02 6 (A) «. —-D<DMMfH'VM 

he^«4 8 o 6 **aitfc*^©MT»5. bps, 
{zmmm<t?z>z\ttfT'Zz>. 

[0 2 6 5] £Tz> 02 6 (B) (4, y-HEi»4 8 0 
3 tiPfTl;*»**e»4 8 1 0£I£tt. V-^BE»4 8 



!1) 

40 

0 1 YWM4 8 1 1 SrKttfc*^® 

ffIT**. fc*, 02 6 (B) Ttt«8t#E*&i»4 8 1 0 
ty- hEiSU 8 0 3 ttfMtt<btl.^£o\ZWitffrffi7& 

-So d©*£. fS««4 8 10iy-FEi4 8 0 

[0266] mmmn) ±BEL^mmitmm^ 

m -D 7bm AO £ tz it^rtlSK±(D T F T £ KttT fc *to & 
rjiSSfll 1 8 3 *5SW**JfiUT»*KSnfcCMOSlHl 

It. *:<Dtztb. ¥f\znft 1 -f >5-EkT<DTi/ : T4 h 

[0 2 6 7] *©*fc«f»»©-0t|£LT, 
20 S^^gS (^y FV>i7>h^w7 > ^U4') ^*tfe>n 
■&'„ 02 7 4tm. 12 7l:li #HS£0!ia)rf— y 

^— i/)vmm^m^^ 1901 r*j;z>'i 9 0 1 l 

ttU>X. 1 9 0 2 RiSitfl 9 0 2 LteifcH/l*^, 
1 9 0 3 R 43«fctf 1 9 0 3 LBn-yi'^'f 
[0 2 6 8 ] #K5S9Jttift6A<*;i' 1 9 0 2 R. 190 

[0269] £tz, *mmmv>mm-£> mmm 1 ~ 1 1 

30 

[0 2 7 0] [*S£0!l 1 9] ±fB#*M^J€rlli£L.T^ 

^bU^XiELr^^K- T^x-r ^ HJ 
XIEC (XL-^ hp^as f-fX^H) \ZM 

t vTm^^tzm^m^Tiz^m^mmx^ 

[0 2 7 1 ] ^«)*a:tf«»tttli, ^H^Wf, 

40 ^-try— ->3 >. ^-v^-;u^>tf^— ^. 

tzzwmf e>n-5. ^new-^js:iii2 8 

SD^0 3 0 IC^T. 

[0 2 7 2] 02 8 (A) IW-Vt;i'3>t:a-^T 
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PROBLEM TO BE SOLVED: To reduce a parasitic capacitance between 
multilayer interconnections to improve a semiconductor device in 
display characteristics. 

SOLUTION: A part or all of a gate electrode overlapping with the 
channel forming regions 213 and 214 of pixel TFTs is superposed on 
second wirings (source wire or drain wire) 154 and 157 to improve a 
semiconductor device in numerical aperture. A first interlayer insulating 
film 149 and a second interlayer insulating film 150c are provided 
between the gate electrode and the second wirings 1 54 and 1 57, to 
lessen the semiconductor device in parasitic capacitance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS ■ 

[Claim(s)] . . 

[Claim 1] The semiconductor device characterized by carrying out the laminating of said 1st interlayer 
insulation film and said 2nd interlayer insulation film in the field to which it had the 2nd wiring on the 2nd 
interlayer insulation film, and said 1st interlayer insulation film and said 2nd interlayer insulation film, and 
said 1st wiring and said 2nd wiring have lapped the 1st wiring and said 1st wiring in contact with the part 
on the 1st interlayer insulation film of a wrap, and said 1st interlayer insulation film on the insulating 
front face. 

[Claim 2] It is the semiconductor device characterized by the etching rate of said 1 st interlayer 
insulation film being smaller than the etching rate of said 2nd interlayer insulation film in claim 1 . 
[Claim 3] It is the semiconductor device characterized by the selection ratio of the etching rate to said 
2nd interlayer insulation film of said 1st interlayer insulation film being 1.5 or more in claim 1 or claim 2. 
[Claim 4] It is the semiconductor device characterized by the thickness of said 1st interlayer insulation 
film being 50-300nm in claim 1 thru/or any 1 of 3. 

[Claim 5] It is the semiconductor device characterized by the thickness of said 2nd interlayer insulation 
film being 150nm - 1 micrometer in any 1 of claim 1 ** 4. 

[Claim 6] The semiconductor device characterized by forming the 1st interlayer insulation film, the 2nd 
interlayer insulation film, and the 2nd wiring above the 1st wiring which forms said TFT in the 
semiconductor device which contains TFT at least, and forming gate dielectric film, the 1 st interlayer 
insulation film, and said 2nd wiring above said source field of TFT, or the drain field on an insulating front 

"f 3 C 6 . 

[Claim 7] It is the semiconductor device characterized by the sum of the thickness of said gate 
dielectric film and the thickness of said 1st interlayer insulation film being 0.1 micrometers or more in 
claim 6. 

[Claim 8] The semiconductor device characterized by the 2nd wiring existing above the 1 st wiring which 
forms said TFT in the semiconductor device which contains TFT at least on an insulating front face 
through the 1st interlayer insulation film and the 2nd interlayer insulation film. 

[Claim 9] The semiconductor device characterized by the 1 st interlayer insulation film existing above 
said source field of TFT, or the drain field in claim 8. 

[Claim 10] It is the semiconductor device characterized by said TFT being the reverse stagger mold TFT 
in claim 8 or claim 9. 

[Claim 1 1] It is the semiconductor device characterized by said 1st wiring being gate wiring in claim 6 
thru/or any 1 of 1 0. 

[Claim 1 2] It is the semiconductor device which the channel formation field of the pixel TFT which forms 
said pixel circuit in the semiconductor device which includes the drive circuit for controlling a pixel 
circuit and this pixel circuit at least on the same substrate is formed so that it may lap with some gate 
wiring through gate dielectric film, and is characterized by these some gate wiring having lapped with the 
2nd wiring through two or more insulator layers from which an etching rate differs. 

[Claim 1 3] It is the semiconductor device characterized by said 2nd wiring being a source line or a drain 
wire in claim 6 thru/or any 1 of 12. 
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[Claim 14] The LDD field of the pixel TFT which the LDD field of the n channel mold TFT which forms 
said drive circuit is formed in claim 12 or claim 13 so that at least a part or all may lap with gate wiring 
of this n channel mold TFT, and forms said pixel circuit is a semiconductor device characterized by 
being formed so that it may not lap with the gate electrode of this pixel TFT- 

[Claim 15] In claim 12 thru/or any 1 of 14, the LDD field of the n channel mold TFT which forms said 
drive circuit The LDD field of Pixel TFT in which at least a part or all is formed in so that it may lap with 
the gate electrode of this n channel mold TFT, and they forms said pixel circuit It is the semiconductor 
device characterized by being formed so that it may not lap with the gate electrode of this pixel TFT, 
and forming the retention volume of said pixel circuit with the oxide and pixel electrode of a screen and 
this screen which were prepared on the organic resin film. 

[Claim 16] The semiconductor device characterized by the semiconductor device indicated by claim 1 
thru/or claim 15 being an active matrix liquid crystal display, a active-matrix mold EL display, or a 
active-matrix mold EC display. 

[Claim 1 7] The goggles mold display using the semiconductor device indicated by claim 1 6 as a display. 
[Claim 18] The video camera using the semiconductor device indicated by claim 16 as a display, a digital 
camera, a projector, car navigation, a personal computer, or a Personal Digital Assistant. 
[Claim 19] The 1st process which forms the 1st wiring on an insulating front face, and the 2nd process 
which forms the 1st interlayer insulation film of a wrap for said 1st wiring, The production approach of 
the semiconductor device characterized by having the 3rd process which forms the 2nd interlayer 
insulation film on said 1 st interlayer insulation film, the 4th process which removes alternatively said a 
part of 2nd interlayer insulation film, and the 5th process which forms the 2nd wiring on the 2nd 
interlayer insulation film which laps with said 1st wiring. 

[Claim 20] In the production approach of the semiconductor device which contains TFT at least on an 
insulating front face The 1st process which forms a barrier layer on an insulating front face, and the 2nd 
process which forms gate dielectric film in contact with said barrier layer, The 3rd process which adds n 
mold impurity element or p mold impurity element to said a part of barrier layer, and forms a source field 
or a drain field in it, The 4th process which forms the 1st interlayer insulation film of a wrap for gate 
wiring and a gate electrode, The 5th process which forms the 2nd interlayer insulation film on said 1st 
interlayer insulation film, and the 6th process which etches into said 2nd interlayer insulation film, and 
removes the 2nd interlayer insulation film above said source field or said drain field. The 7th process 
which forms the contact hole which etches into said 1st interlayer insulation film and said gate dielectric 
film and arrives at said source field or a drain field, The production approach of the semiconductor 
device characterized by having the 8th process which forms the 2nd wiring which touches said source 
field or a drain field on said 2nd interlayer insulation film which laps with said gate electrode. 
[Claim 21] In the production approach of the semiconductor device which includes the drive circuit for 
controlling a pixel circuit and this pixel circuit on the same substrate at least The 1st process which 
forms a barrier layer on an insulating front face, and the 2nd process which forms gate dielectric film in 
contact with said barrier layer, The 3rd process which forms gate wiring and a gate electrode on said 
gate dielectric film. The 4th process which adds n mold impurity element or p mold impurity element to 
said a part of barrier layer, and forms n mold impurity range or p mold impurity range, The 5th process 
which forms the 1st interlayer insulation film of a wrap for gate wiring and a gate electrode, The 6th 
process which forms the 2nd interlayer insulation film alternatively on the 1st interlayer insulation film 
which laps with said gate electrode, The 7th process which forms the contact hole which etches into 
said 1st interlayer insulation film and said gate dielectric film, and arrives at said n mold impurity range 
or said p mold impurity range, The production approach of the semiconductor device characterized by 
having the 8th process which forms the 2nd wiring which touches said n mold impurity range or said p 
mold impurity range on said 2nd interlayer insulation film which laps with said gate electrode. 
[Claim 22] In the production approach of the semiconductor device which includes the drive circuit for 
controlling a pixel circuit and this pixel circuit on the same substrate at least The 1st process which 
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forms a barrier layer on an insulating front face, and the 2nd process which forms gate dielectric film in 
contact with said barrier layer, The 3rd process which forms gate wiring and a gate electrode on said 
gate dielectric film, The 4th process which adds n mold impurity element or p mold impurity element to 
said a part of barrier layer, and forms n mold impurity range or p mold impurity range, The 5th process 
which forms the 1st interlayer insulation film of a wrap for gate wiring and a gate electrode, The 6th 
process which forms the contact hole which etches into said 1st interlayer insulation film and said gate 
dielectric film, and arrives at said n mold impurity range or said p mold impurity range, The production 
approach of the semiconductor device characterized by having the 7th process which forms the 2nd 
interlayer insulation film alternatively on said 1st interlayer insulation film, and the 8th process which 
forms the 2nd wiring which touches said n mold impurity range or said p mold impurity range on said 2nd 
interlayer insulation film which laps with said gate electrode. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ' 

[Detailed Description of the Invention] 

[Field of the Invention] The invention in this application relates to the semiconductor device which has 
the circuit which consisted of thin film transistors (henceforth TFT), and its production approach. For 
example, it is related with the electronic equipment which carried as components the electro-optic 
device and such an electro-optic device which are represented by the liquid crystal display panel. 
[0002] In addition, a semiconductor device points out the equipment at large which may function by 
using a semi-conductor property into this specification, and all of an electro-optic device, a 
semiconductor circuit, and electronic equipment are semiconductor devices. 
[0003] 

[Description of the Prior Art] Development of the semiconductor device which has the large area 
integrated circuit formed by TFT on the substrate which has an insulating front face is progressing. The 
active matrix liquid crystal indicating equipment, EL indicating equipment, and the contact type image 
sensor are known as the example of representation. Especially TFT (it is hereafter described as poly-S. 
TFT) that made the barrier layer the crystalline substance silicon film (typically polish recon film) can 
also form various functional circuits from electric field effect mobility being high. 

[0004] For example, the drive circuit for controlling pixel circuits, such as a pixel circuit which performs 
image display for every functional block, and a shift register circuit based on a CMOS circuit, a level- 
shifter circuit, a buffer circuit, a sampling circuit, to an active matrix liquid crystal indicating equipment 
is formed on one substrate. 

[0005] TFT is arranged at each dozens to millions of pixel, and the pixel electrode is prepared in the 
pixel circuit of an active matrix liquid crystal display at the each of TFT. The counterelectrode is 
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prepared in the opposite substrate side which sandwiched liquid crystal, and a kind of capacitor which 
used liquid crystal as the dielectric is formed. And liquid crystal is driven by controlling the electrical 
potential difference impressed to each pixel by the switching function of TFT, and controlling the charge 
to this capacitor, and it has become the structure which controls the amount of transmitted lights and 
displays an image. 

[0006] . . 

[Problem(s) to be Solved by the Invention] When a pixel circuit and a drive circuit are formed on an 
insulating front face, capacity (parasitic capacitance) will arise inevitably between the multilayer 
interconnections formed. 

[0007] The magnitude of this parasitic capacitance is determined by the electrode surface product with 
which lower layer wiring and the upper wiring have lapped, the thickness of the insulator layer between 
overlapping lower layer wiring and the upper wiring, etc. 

[0008] It is so large that the effect of this parasitic capacitance cannot be disregarded as a 
miniaturization and low electrification of a circuit progress in recent years. Then, in order to reduce the 
effect of this parasitic capacitance, enlarging the electrode surface product of auxiliary capacity was 
proposed, but when the electrode surface product was enlarged, there was a problem that the numerical 
aperture of a pixel field fell. 

[0009] Moreover, if it is made for lower layer wiring and the upper wiring not to lap, the numerical 
aperture of a pixel field will fall similarly. 

[0010] Especially, in the active matrix liquid crystal display of 1 inch or less of vertical angles, 
importance is most attached to the numerical aperture. 

[001 1] In order to raise the numerical aperture of a pixel field, in order to stop wiring area, wiring width 
efface is made small, or forming a multilayer interconnection as in piles as possible is performed in 
lower layer wiring and the upper wiring. _ _ 

[0012] Moreover, the dimension of a contact hole which arrives at the source field and dram field of TFT 
by the miniaturization of a circuit is also made detailed. Although what is necessary is to process a 
contact hole in the shape of a taper, and just to give an inclination, in order to take good contact 
connection, if extreme taper configuration processing is performed, the dimension of a contact hole will 
become large. For example, with 10nm - 50nm, when it was going to form the minute contact hole which 
has the diameter of about 0.5-1.5 micrometers, since it was thin, when the interlayer insulation film was 
thick, depending on etching conditions, poor etching, such as over etching and the etching remainder, 
had generated the thickness of the source field of TFT, or a drain field. 

[0013] This invention is a technique for solving such a technical problem, and the parasitic capacitance 
formed between multilayer interconnections is reduced, and it aims at raising a display property. 
Moreover, let it be a technical problem to offer the production approach for realizing such a 
semiconductor device. 
[0014] 

[Means for Solving the Problem] The configuration of invention indicated on these specifications the 1st 
wiring and said 1st wiring on an insulating front face The 1st interlayer insulation film of a wrap, In 
contact with the part on said 1st interlayer insulation film, it has the 2nd wiring on the 2nd interlayer 
insulation film, and said 1st interlayer insulation film and said 2nd interlayer insulation film. It is the 
semiconductor device characterized by carrying out the laminating of said 1st interlayer insulation film 
and said 2nd interlayer insulation film in the field with which said 1st wiring and said 2nd wiring have 
lapped. 

[0015] In the above-mentioned configuration, the etching rate of said 1st interlayer insulation film is 

characterized by being smaller than the etching rate of said 2nd interlayer insulation film. 

[0016] Moreover, as for the selection ratio of the etching rate to said 2nd interlayer insulation film of 

said 1st interlayer insulation film, in each above-mentioned configuration, it is desirable that it is 1.5 or 

more. 
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[0017] Moreover, in each above-mentioned configuration, thickness of said 1st interlayer insulation film 
is characterized by being 50-300nm. 

[0018] Moreover, in each above-mentioned configuration, thickness of said 2nd interlayer insulation film 
is characterized by being 150nm - 1 micrometer. 

[0019] Moreover, the configuration of other invention is a semiconductor device characterized by 
forming the 1st interlayer insulation film, the 2nd interlayer insulation film, and the 2nd wiring above the 
1 st wiring which forms said TFT in the semiconductor device which contains TFT at least, and forming 
gate dielectric film, the 1st interlayer insulation film, and said 2nd wiring above said source field of TFT, 
or the drain field on an insulating front face. 

[0020] In the above-mentioned configuration, the sum of the thickness of said gate dielectric film and 
the thickness of said 1st interlayer insulation film is characterized by being 0.1 micrometers or more. 
[0021] Moreover, the configuration of other invention is a semiconductor device characterized by the 
2nd wiring existing above the 1st wiring which forms said TFT in the semiconductor device which 
contains TFT at least on an insulating front face through the 1 st interlayer insulation film and the 2nd 
interlayer insulation film. 

[0022] In the above-mentioned configuration, it is characterized by the 1st interlayer insulation film 
existing above said source field of TFT, or the drain field. 

[0023] Moreover, in each above-mentioned configuration, said TFT is characterized by being the reverse 
stagger mold TFT. 

[0024] Moreover, in each above-mentioned configuration, said 1 st wiring is gate wiring. 
[0025] Moreover! the channel formation field of the pixel TFT which forms said pixel circuit is formed so 
that it may lap with some gate wiring through gate dielectric film, and some these gate wiring is the 
semiconductor devices characterized by to have lapped with the 2nd wiring through two or more 
insulator layers from which an etching rate differs in the semiconductor device which includes a drive 
circuit for the configuration of other invention to control a pixel circuit and this pixel circuit on the same 
substrate at least. 

[0026] Moreover, in each above-mentioned configuration, said 2nd wiring is a source line or a drain wire. 
[0027] In each above-mentioned configuration, the LDD field of the pixel TFT which the LDD field of the 
n channel mold TFT which forms said drive circuit is formed so that at least a part or all may lap with 
gate wiring of this n channel mold TFT, and forms said pixel circuit is characterized by being formed so 
that it may not lap with the gate electrode of this pixel TFT. 

[0028] In each above-mentioned configuration, the LDD field of the n channel mold TFT which forms 
said drive circuit The LDD field of Pixel TFT in which at least a part or all is formed in so that it may lap 
with the gate electrode of this n channel mold TFT, and they forms said pixel circuit It is characterized 
by being formed so that it may not lap with the gate electrode of this pixel TFT, and forming the 
retention volume of said pixel circuit with the oxide and pixel electrode of a screen and this screen 
which were prepared on the organic resin film. 

[0029] Moreover, the configuration of invention for realizing the above-mentioned structure The 1st 
process which forms the 1st wiring on an insulating front face, and the 2nd process which forms the 1st 
interlayer insulation film of a wrap for said 1st wiring, It is the production approach of the semiconductor 
device characterized by having the 3rd process which forms the 2nd interlayer insulation film on said 1st 
interlayer insulation film, the 4th process which removes alternatively said a part of 2nd interlayer 
insulation film, and the 5th process which forms the 2nd wiring on the 2nd interlayer insulation film which 
laps with said 1st wiring. 

[0030] Moreover, the configuration of other invention is set to the production approach of the 
semiconductor device which contains TFT at least on an insulating front face. The 1st process which 
forms a barrier layer on an insulating front face, and the 2nd process which forms gate dielectric film in 
contact with said barrier layer, The 3rd process which adds n mold impurity element or p mold impurity 
element to said a part of barrier layer, and forms a source field or a drain field in it, The 4th process 
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which forms the 1 st interlayer insulation film of a wrap for gate wiring and a gate electrode, The 5th 
process which forms the 2nd interlayer insulation film on said 1st interlayer insulation film, and the 6th 
process which etches into said 2nd interlayer insulation film, and removes the 2nd interlayer insulation 
film above said source field or said drain field, The 7th process which forms the contact hole which 
etches into said 1st interlayer insulation film and said gate dielectric film, and arrives at said source field 
or a drain field/It is the production approach of the semiconductor device characterized by having the 
8th process which forms the 2nd wiring which touches said source field or a drain field on said 2nd 
interlayer insulation film which laps with said gate electrode. 

[0031] Moreover, the configuration of other invention is set to the production approach of the 
semiconductor device which includes the drive circuit for controlling a pixel circuit and this pixel c.rcurt 
on the same substrate at least. The 1st process which forms a barrier layer on an insulating front face, 
and the 2nd process which forms gate dielectric film in contact with said barrier layer, The 3rd process 
which forms gate wiring and a gate electrode on said gate dielectric film, The 4th process which adds n 
mold impurity element or p mold impurity element to said a part of barrier layer, and forms n mold 
impurity range or p mold impurity range, The 5th process which forms the 1st interlayer insulation film of 
a wrap for gate wiring and a gate electrode, The 6th process which forms the 2nd interlayer insulation 
film alternatively on the 1st interlayer insulation film which laps with said gate electrode, The 7th 
process which forms the contact hole which etches into said 1st interlayer insulation film and said gate 
dielectric film, and arrives at said n mold impurity range or said p mold impurity range, It is the 
production approach of the semiconductor device characterized by having the 8th process which forms 
the 2nd wiring which touches said n mold impurity range or said p mold impurity range on said 2nd 
interlayer insulation film which laps with said gate electrode. 

[0032] Moreover, the configuration of other invention is set to the production approach of the 
semiconductor device which includes the drive circuit for controlling a pixel circuit and this pixel circuit 
on the same substrate at least. The 1 st process which forms a barrier layer on an insulating front face, 
and the 2nd process which forms gate dielectric film in contact with said barrier layer. The 3rd process 
which forms gate wiring and a gate electrode on said gate dielectric film ; The 4th process which adds n 
mold impurity element or p mold impurity element to said a part of barrier layer, and forms n mold 
impurity range or p mold impurity range, The 5th process which forms the 1st interlayer insulation film of 
a wrap for gate wiring and a gate electrode. The 6th process which forms the contact hole wh.ch etches 
into said 1st interlayer insulation film and said gate dielectric film, and arrives at said n mold impunty 
range or said p mold impurity range, The 7th process which forms the 2nd interlayer insulation film 
alternatively on said 1st interlayer insulation film, It is the production approach of the semiconductor 
device characterized by having the 8th process which forms the 2nd wiring which touches said n mold 
impurity range or said p mold impurity range on said 2nd interlayer insulation film which laps with said 
gate electrode. 

[0033] , , • , 

[Embodiment of the Invention] The operation gestalt of the invention in this application is explained 

below using drawing 5 R> 5. 

[0034] As shown in drawing 5 , in order to raise a numerical aperture, by the invention in this appl.cat.on, 
some or all of a gate electrode that laps with the channel formation fields 213 and 214 of Pixel TFT, and 
the 2nd wiring (a source line or drain wire) 154 and 157 are repeated. Moreover, between a gate 
electrode and the 2nd wiring 154 and 157, the 1st interlayer insulation film 149 and 2nd interlayer 
insulation film 150c are prepared, and parasitic capacitance is reduced. In addition, the plan of the 
viewing area corresponding to drawing 5 R> 5 was shown in drawing 8 (B). 

[0035] Moreover, since 2nd interlayer insulation film 150c is alternatively prepared only in the field to 
which the 2nd wiring laps with a gate electrode, it is easy to perform opening of the contact hole wh.ch 
arrives at the source field or drain field of Pixel TFT. 

[0036] Moreover, what is necessary is just to form 2nd interlayer insulation film 150b in the field with 
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which gate wiring and the 2nd wiring 151 which were prepared on the insulator layer 115 have crossed 
and lapped alternatively in a drive circuit. In addition, the plan of the drive circuit corresponding to 
drawing 5 was shown in drawing 7 (B). 

[0037] In addition, the insulator layer which contains silicon as the 1st interlayer insulation film and the 
2nd interlayer insulation film is used. As an insulator layer containing silicon, the silicon oxide film, a 
silicon nitride film, and the nitriding silicon oxide film can be used. What is necessary is just to use CVD 
methods, such as plasma CVD, reduced pressure CVD, and ECRCVD, a spatter, etc. for the membrane 
formation approach of these film. In addition, using plasma CVD, if organic silanes, such as JEOS, are 
used as a source of Si and 02 or 03 are used for material gas as a source of O, the insulator layer 
called the TEOS film will be formed. Moreover, inorganic silanes, such as SiH4 (mono silane) or a disilane, 
can be used for material gas as a source of Si, and 02, 03, and N20 can be used as a source of O. In 
addition, using a reduced pressure CVD method, if 02, 03, and N20 is used as SiH4 (mono silane) and a 
source of O as a source of Si, the insulator layer called the LTO film will be formed. 

[0038] In addition, the nitriding silicon oxide film is an insulator layer which contains silicon, nitrogen, and 
oxygen in a predetermined amount, and is an insulator layer expressed with SiOxNy. However, the ratio 
of concentration of N to the concentration of Si in the nitriding silicon oxide film is made or less [ 0.1 or 
more ] into 0.8. Control of a presentation of the insulator layer containing silicon, oxygen, nitrogen, etc. 
is performed by adjusting suitably the class of material gas, a flow rate, substrate temperature, a 
pressure, RF power, and an electrode spacing. 

[0039] Although especially the thickness of the 1st interlayer insulation film is not limited, in case gate 
dielectric film, coincidence, or the contact hole that carries out sequential etching and reaches a silicon 
layer is formed, since it is thin, it is important for a silicon layer to etch on a silicon layer and the 
conditions (an insulator layer ingredient, thickness, etching gas, etc.) which can take a selection ratio 
enough. In addition, when these conditions are taken into consideration, as for the thickness of the 1st 
interlayer insulation film, what is made thin (for example, 200nm or less) is desirable. However, the 
thickness which protects gate wiring from oxidation at an activation process is required. Moreover, when 
forming a minute contact hole, it is desirable to make it the 2nd interlayer insulation film not exist in a 
contact hole formation field. 

[0040] Moreover, since the making process of the invention in this application which realizes the above- 
mentioned structure has the process ( drawing 4 (B)) which carries out wet etching only of the 2nd 
interlayer insulation film alternatively, as for the ingredient used for the 2nd interlayer insulation film, 
considering as the big ingredient of an etching rate is more desirable than the 1st interlayer insulation 

fi' m - 

[0041] Even when forming the 2nd interlayer insulation film using the same material gas as the 1st 
interlayer insulation film, if membranes are formed at temperature lower 10 degrees C or more than the 
membrane formation temperature of the 1st interlayer insulation film, the big film of an etching rate can 
be obtained. 

[0042] Moreover, a selection ratio with the 2nd interlayer insulation film may be enlarged by giving heat 
annealing (750-850 degrees C, 15 minutes - 4 hours) to the 1st interlayer insulation film, and making 
small the etching rate of the 1st interlayer insulation film. 

[0043] In addition, although it is possible to use dry etching in the case of the process which etches 
only the 2nd interlayer insulation film alternatively, the wet etching from which the 1st interlayer 
insulation film and a selection ratio can be enough taken, and a taper configuration is acquired is 
desirable. In addition, it will not be limited especially if it is the more than thickness from which parasitic 
capacitance does not become a problem, for example, 0.5 micrometers, as thickness of the 2nd 
interlayer insulation film. Moreover, anisotropic etching may be used. 

[0044] Moreover, as shown in drawing 1 2 , after forming a contact hole in gate dielectric film and the 1st 
interlayer insulation film by dry etching as other approaches of contact hole formation of arriving at a 
source field or a drain field, the laminating of the 2nd interlayer insulation film may be carried out, and a 
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contact hole may be again formed in the 2nd interlayer insulation film by wet etching. 
[0045] Moreover, if the laminating of a thin silicon nitride film, the DLC film, the AIN film, the ** AINO 
film etc is carried out and they are used as a blocking layer of etching of it on the 1st interlayer 
insulation film as a process which etches only the 2nd interlayer insulation film alternatively, the 2nd 
interlayer insulation film can be alternatively etched using dry etching. Moreover, if a resist configuration 
is changed even if it uses dry etching, it can consider as a taper configuration. 

[0046] Here, although the two-layer interlayer insulation film (the 1st interlayer insulation, film and the 
2nd interlayer insulation film) was used between gate wiring and the 2nd wiring, the laminating of three 
layers or the interlayer insulation film beyond it may be carried out. 

[0047] By considering as the configuration of the above-mentioned invention in this application, the bad 
influence to the display property of repeating a gate electrode and the 2nd wiring according, to paras.t.c 
capacitance also as a layout can be lost. Moreover, even if it is the active matrix liquid crystal d.splay of 
1 inch or less of vertical angles, the parasitic capacitance formed with gate wiring and the 2nd wiring is 
small enough, and can form a minute contact hole (a diameter is about 0.5 micrometers - 1.5 

micrometers). .... ,. • . . • . 

[0048] Suppose that still more detailed explanation is given about the invention in th.s application which 

becomes with the above configuration as it is also at the example shown below. 

[0049] • \ , ■ K I. 

[Example] The example of [example 1] this invention is explained using drawing 1 - drawing 5 . Here, 
how to produce the drive circuit for controlling a pixel circuit and its pixel circuit on the same substrate 
to coincidence is explained. However, in order to simplify explanation, suppose that the CMOS circuit 
which are basic circuits, such as a shift register circuit and a buffer circuit, and the n channel mold TFT 
which forms a sampling circuit are illustrated in a drive circuit. 

[0050] In drawing 1 (A), it is desirable to use a quartz substrate and a silicon substrate for a substrate 
101 The quartz substrate was used in this example. In addition, it is good also considering the thing in 
which the insulator layer was formed on the front face of a metal substrate or a stainless steel 
substrate as a substrate: Since the thermal resistance which can bear the temperature of 800 degrees 
C or more is required in the case of this example, as long as it is the substrate which fills it, what kind of 
substrate may be used. 

[0051] And the semi-conductor film 102 including amorphous structure with a thickness of 20-1 OOnm 
(preferably 40-80nm) is formed in the front face in which TFT of a substrate 101 is formed by the 
reduced pressure heat CVD method, the plasma-CVD method, or the spatter. In addition, although the 
amorphous silicon film of 60nm thickness is formed in this example, since a thermal oxidation process is 
behind this thickness does not necessarily turn into thickness of the final barrier layer of TFT. 
[0052] Moreover, as semi-conductor film including amorphous structure, there are amorphous 
semiconductor film and microcrystal semi-conductor film, and the compound semiconductor film which 
includes the amorphous structure of the amorphous silicon germanium film etc. further is also contained. 
[0053] Moreover, it is also effective to form continuously without carrying out atmospheric-a.r release 
of the substrate film and the amorphous silicon film on a substrate. By doing so. contamination on the 
front face of a substrate can become able [ not affect the amorphous silicon film ] to make it, and the 
property variation of TFT produced can be reduced. 

[0054] Next on the amorphous silicon film 102, the mask film 103 which becomes by the insulator layer 
containing silicon (silicon) is formed, and Openings 104a and 104b are formed by patterning. Th.s opening 
serves as an addition field for adding the catalyst element which promotes crystallization in the case of 
the following crystallization process. ( Drawing 1 (A)) 

[0055] In addition, as an insulator layer containing silicon, the silicon oxide film, a silicon nitride film, and 
the nitriding silicon oxide film can be used. The nitriding silicon oxide film is an insulator layer which 
contains silicon, nitrogen, and oxygen in a predetermined amount, and is an insulator layer expressed 
with SiOxNy. The nitriding silicon oxide film can produce SiH4, N20, and NH3 as material gas, and is 
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good for the nitrogen concentration to contain to consider as less than [ more than 
25atomic%50atomic% ]. 

[0056] Moreover, the marker pattern used as the criteria of a next patterning process is formed at the 
same time it performs patterning of this mask film 103. 

[0057] Next, according to the technique indicated by JP.10-247735.A (it corresponds to the U.S. 
application number 09 / 041). the semi-conductor film including the crystal structure is formed. [ 034 
and 041 ] A technique given [ this ] in an official report is a crystallization means using the catalyst 
element (a kind or two or more sorts of elements chosen from nickel, cobalt, germanium, tin, lead, 
palladium, iron, and copper) which promotes crystallization on the occasion of crystallization of the 
semi-conductor film including amorphous structure. 

[0058] It heat-treats in the condition of having made the catalyst element specifically holding on the 
front face of the semi-conductor film including amorphous structure, and the semi-conductor film 
including amorphous structure is changed to the semi-conductor film including the crystal structure. In 
addition, as a crystallization means, the technique indicated by the example 1 of JP.7-130652.A may be 
used. Moreover, although the so-called single crystal semiconductor film and the polycrystal semi 
conductor film are contained in the semi-conductor film including crystalline substance structure, the 
semi-conductor film including the crystal structure formed in this official report has the grain boundary. 
[0059] In addition, although the spin coat method is used in this official report in case the layer 
containing a catalyst element is formed on the mask film, it is very good in a means to form membranes 
using gaseous-phase methods [ thin film / containing a catalyst element ], such as a spatter and 
vacuum deposition. 

[0060] Moreover, although the amorphous silicon film is based also on the amount of content hydrogen, 
it is desirable to make it crystallize, since heat-treatment of about 1 hour is preferably performed at 
400-550 degrees C and hydrogen is fully desorbed. In that case; it is desirable to make the amount of. 
content hydrogen into less than [ 5atom% ]. _ 
[0061] After a crystallization process performs the heat treatment process of about 1 hour at 400-500 
degrees C first and desorbs hydrogen out of the film, it performs heat treatment of 6 - 1 6 hours 
(preferably 8-14 hours) at 500-650 degrees C (preferably 550-600 degrees C). 
[0062] At this example, heat treatment of 14 hours is performed at 570 degrees C, using nickel as a 
catalyst element. Consequently, crystallization advances with the openings 104a and 104b as the 
starting point in the direction (direction shown by the arrow head) parallel to an outline substrate, and 
the semi-conductor film (this example crystalline substance silicon film) 105a-105d including the crystal 
structure to which the macroscopic crystal growth direction was equal is formed. [( Drawing 1 (B)) 0063] 
Next the gettering process which removes the nickel used at the process of crystallization from the 
crystalline substance silicon film is performed. In this example, the process which adds the element (this 
example Lynn) which belongs to 15 groups by using as a mask the mask film 103 in which the point was 
formed as it is is performed, and the Lynn addition fields (henceforth a gettering field) 106a and 106b 
which include Lynn in the crystalline substance silicon film exposed by Openings 104a and 104b by the 
concentration of 1x1019 - 1x1020 atoms/cm3 are formed. ( Drawing 1 (O) 

[0064] Next, 450-650 degrees C (preferably 500-550 degrees C) and the heat treatment process of 4 - 
24 hours (preferably 6-12 hours) are performed in nitrogen-gas-atmosphere mind. The nickel in the 
crystalline substance silicon film moves in the direction of an arrow head according to this heat 
treatment process, and it is captured to the gettering fields 106a and 106b according to a gettering 
operation of Lynn. That is. since nickel is removed out of the crystalline substance silicon film, the 
nickel concentration contained in the crystalline substance silicon film 107a-107d after gettering can be 
preferably reduced even to 1x1016 atoms/cm3 three or less 1x1017 atoms/cm. 
[0065] Next, the mask film 103 is removed and a protective coat 108 is formed for a next impurity 
addition process on crystalline substance silicon film 107a-107d. A protective coat 108 is good to use 
the nitriding silicon oxide film or the silicon oxide film with a thickness of 100-200nm (preferably 130- 
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170nm). This protective coat 108 has the semantics for enabling delicate concentration control, in order 
not to put the crystalline substance silicon film to the direct plasma at the time of impurity addition. 
[0066] And the resist mask 109 is formed on it and the impurity element (henceforth p mold impurity 
element) which gives p mold through a protective coat 1 08 is added. Boron or a gallium can be used for 
the element and type target which belong to 13 groups typically as a p mold impurity element. This 
process (it is called a channel dope process) is a process for controlling the threshold electrical 
potential difference of TFT. In addition, boron is added by the ion doping method which carried out 
plasma excitation without carrying out mass separation of the diboron hexahydride (B-2 H6) here. Of 
course, the ion implantation method for performing mass separation may be used. 

[0067] The impurity ranges 110a and 110b which contain p mold impurity element (this example boron) 
according to this process by the concentration of 1x1015 - 1x1018 atoms/cm3 (typically 5x1016 - 
5x1017 atoms/cm3) are formed. In addition, in this specification, the impurity range (however, field 
where Lynn is not included) containing p mold impurity element is defined as p mold impurity range (b) 
by the above-mentioned density range. ( Drawing 1 (D)) 

[0068] Next, the resist mask 109 is removed, patterning of the crystalline substance silicon film is 
carried out, and the island-like semi-conductor layers (henceforth a barrier layer) 1 1 1-1 14 are formed. 
In addition, barrier layers 1 1 1-1 14 are formed very much by the crystalline good crystalline substance 
silicon film by adding nickel alternatively and crystallizing. Specifically, it has cylindrical or the crystal 
structure with which the column-like crystal had specific directivity and was located in a line. Moreover, 
the concentration of the catalyst element which is removing or reducing nickel according to a gettering 
operation of Lynn after crystallization, and remains in a barrier layer 1 1 1-14 is 1x1016 atoms/cm3 
preferably three or less 1x1017 atoms/cm. ( Drawing 1 R> 1 (E)) 

[0069] Moreover, the barrier layer 1 1 1 of the p channel mold TFT is a field which does not contain the 
impurity element added intentionally, and the barrier layers 112-1 14 of the n channel mold TFT serve as 
p mold impurity range (b). In this specification, it is defined as the barrier layers 111-114 of this 
condition being genuineness genuineness or substantially altogether. That is. the field where the impurity 
element is intentionally added by extent which does not cause trouble to actuation of TFT may consider 
a genuineness field substantially. 

[0070] Next, the insulator layer which contains the silicon of 10-100nm thickness by the plasma-CVD 
method or the spatter is formed. In this example, the nitriding silicon oxide film of 30nm thickness is 
'formed. The insulator layer containing other silicon may be used for the insulator layer containing this 
silicon in a monolayer or a laminating. 

[0071] Next the heat treatment process of 15 minutes - 8 hours (preferably 30 minutes - 2 hours) is 
performed under an oxidizing atmosphere at the temperature of 800-1 150 degrees C (preferably 900- 
1000 degrees C) (thermal oxidation process). In this example, 950-degree-C heat treatment process for 
80 minutes is performed in the ambient atmosphere which added the hydrogen chloride of 3 volume % in 
the oxygen ambient atmosphere. In addition, the boron added at the process of drawing 1 (D) is 
activated between this thermal oxidation process. ( Drawing 2 (A)) 

[0072] In addition, as an oxidizing atmosphere, although a dry oxygen ambient atmosphere or a wet 
oxygen ambient atmosphere is sufficient, the dry oxygen ambient atmosphere is suitable for reduction of 
the crystal defect in a semi-conductor layer. Moreover, although considered as the ambient atmosphere 
which included the halogen in the oxygen ambient atmosphere in this example, you may carry out in an 
oxygen ambient atmosphere 100%. 

[0073] Also in the interface of the insulator layer containing silicon, and the barrier layers 111-114 
under it oxidation reaction advances between this thermal oxidation process. In the invention in this 
application, it adjusts so that the thickness of the gate dielectric film 1 1 5 finally formed in consideration 
of it may be set to 50-200nm (preferably 100-150nm). At the thermal oxidation process of this example, 
25nm of the barrier layer of 60nm thickness oxidizes, and the thickness of barrier layers 1 1 1-1 14 is set 
to 45nm. Moreover, since the thermal oxidation film of 50nm thickness is added to the insulator layer 
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containing the silicon of 30nm thickness, the thickness of final gate dielectric film 1 15 is set to 1 10nm. 
[0074] Next, the resist masks 116-119 are newly formed. And the impurity ranges 120-122 which add 
the impurity element (henceforth n mold impurity element) which gives n mold, and present n mold are 
formed. In addition, Lynn or arsenic can be used for the element and type target which belong to 15 
groups typically as an n mold impurity element. ( Drawing 2 (B)) 

[0075] These impurity ranges 120-122 are impurity ranges for making it function as a LDD field in the n 
channel mold TFT of a CMOS circuit and a sampling circuit later. In addition, n mold impurity element is 
contained in the impurity range formed here by the concentration of 2x1016 - 5x1019 atoms/cm3 
(typically 5x1017 - 5x1018 atoms/cm3). In this specification, the impurity range containing n mold 
impurity element is defined as n mold impurity range (b) by the above-mentioned density range. 
[0076] In addition, Lynn is added by the concentration of 1x1018 atoms/cm3 by the ion doping method 
which carried out plasma excitation without carrying out mass separation of the phosphoretted hydrogen 
(PH3) here. Of course, the ion implantation method for performing mass separation may be used. At this 
process Lynn is added on the crystalline substance silicon film through the gate film 115. 
[0077] Next, Lynn which heat-treated in the 600-1000 degrees C (preferably 700-800 degrees C) inert 
atmosphere, and was added at the process of drawing 2 R> 2 (B) is activated. In this example. 800 
degrees C and heat treatment of 1 hour are performed in nitrogen-gas-atmosphere mind. ( Drawing 2 

(O) 

[0078] At this time, it is possible to restore the interface of the barrier layer and barrier layer which 
were damaged in coincidence at the time of addition of Lynn, and gate dielectric film. Although this 
activation process has desirable furnace annealing which used the electric heat furnace, optical 
annealing, such as lamp annealing and laser annealing, may be used together. 

[0079] it exists in the boundary section of n mold (impurity range b) 120-122, i.e., the perimeter of n 
mold impurity range (b), according to this process — a joint with a genuineness field (of course; p mold 
impurity range (b) is included) becomes clear genuineness or substantially. This means that a LDD field 
and a channel formation field can form a very good joint, when TFT is completed behind. 
[0080] Next, the electric conduction film used as gate wiring is formed. In addition, although gate-wiring 
may be formed by the electric conduction film of a monolayer, it is desirable to consider as cascade 
screens, such as a bilayer and three layers, if needed. In this example, the cascade screen which 
becomes by the 1st electric conduction film 123 and the 2nd electric conduction film 124 is formed. 
( Drawing 2 (D)) 

[0081] Here as the 1st electric conduction film 123 and the 2nd electric conduction film 124 A tantalum 
(Ta). titanium (Ti), molybdenum (Mo), a tungsten (W), the electric conduction film (typical — the 
tantalum nitride film — ) which uses as a principal component chromium (Cr). the element chosen from 
silicon (Si), or said element The nitriding tungsten film, the titanium nitride film, or the alloy film (typically 
the Mo-W alloy film, Mo-Ta alloy film, tungsten silicide film, etc.) that combined said element can be 
used. 

[0082] In addition, the 1st electric conduction film 123 is set to 10-50nm (preferably 20-30nm), and 
should just set the 2nd electric conduction film 124 to 200-400nm (preferably 250-350nm). In this 
example, the nitriding tungsten (WN) film of 50nm thickness is used as the 1st electric conduction film 
123, and the tungsten film of 350nm thickness is used as the 2nd electric conduction film 124. In 
addition, although not illustrated, it is effective to form the silicon film (for Lynn to have been doped) in 
the bottom of the 1st electric conduction film 123 by the thickness of about 2-20nm. Antioxidizing can 
be planned with improvement in the adhesion of the electric conduction film formed on it by this. 
[0083] Moreover, it is also effective to use the tantalum film as the tantalum nitride film and the 2nd 
electric conduction film 124 as the 1st electric conduction film 123. 

[0084] Next, the 1st electric conduction film 123 and the 2nd electric conduction film 124 are etched by 
package, and the gate wiring 125-128 of 400nm thickness is formed. At this time, the gate wiring 126 
and 127 formed in a drive circuit is formed so that it may lap through the part and gate dielectric film 
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1 15 of n mold (impurity range b) 120-122. This overlapping part serves as a Lov field behind. ( Drawing 2 

[0085] In addition, the plan in this condition is shown in drawing 6 (A) and drawing 7 (A). The A-A* cross 
section in drawing 6 (A) is equivalent to drawing 2 (E). Moreover, the B-B' cross section in drawing 7 (A) 
is equivalent to drawing 2 (E). Although the gate wiring 128a, 128b, and 128c by drawing 2 (E) is visible 
to three, it is formed from one pattern connected continuously in practice in the cross section. 
[0086] Moreover, after gate wiring formation, in order to protect the 2nd electric conduction film, it is 
good also as gate electrode structure which carried out the laminating of the tantalum nitride film or the 
nitriding tungsten film, performed patterning again, and enclosed the 2nd electric conduction film. 
[0087] Next, the resist mask 129 is formed and the impurity ranges 130 and 131 which add p mold 
impurity element (this example boron), and contain boron in high concentration are formed. At this 
example, boron is added by 3x1020 - 3x1021 atoms/cm3 (typically 5x1020 - 1x1021 atoms/cm3) 
concentration by the ion doping method (of course, the ion implantation method may be used) for having 
used diboron hexahydride (B-2 H6). In addition, in this specification, the impurity range containing p mold 
impurity element is defined as p mold impurity range (a) by the above-mentioned density range. 
( Drawing 3 (A)) 

[0088] Next, the resist mask 129 is removed and the resist masks 132-134 are formed for the field used 
as gate wiring and the p channel mold TFT in a wrap form. And the impurity ranges 135-141 which add n 
mold impurity element (this example Lynn), and include Lynn in high concentration are formed. Here, it 
carries out by the ion doping method (of course, the ion implantation method may be used) for having 
used phosphoretted hydrogen (PH3), and concentration of Lynn of this field is made into 1x1020 - 
1x1021 atoms/cm3 (typically 2x1020 - 5x1021 atoms/cm3). ( Drawing 3 (B)) 

[0089] In addition, in this specification, the impurity range containing n mold impurity element is defined 
as n mold impurity range (a) by the above-mentioned density range: Moreover, although Lynn or boron 
already added at the last process is contained in the field in which impurity ranges 135-141 were formed, 
since Lynn will be added by concentration high enough, it is not necessary to consider the effect of 
Lynn added at the last process, or boron. Therefore, in this specification, impurity ranges 135-141 may. 
be put in another way as n mold impurity range (a). 

[0090] Next, n mold impurity element (this example Lynn) is added in self align by using gate wiring 125- 
128 as a mask. In the formed impurity ranges 143-146, in this way, the concentration of 1 / 2 - 1/10 
(typically 1 / 3 - 1/4) of said n mold impurity range (b) (— however, 5 to 10 times as high concentration 
as the boron concentration added at the above-mentioned channel dope process — typical — 1x1016 - 
5x1018 atoms/cm3 — typical — 3x1017 - 3x1018 atoms/cm3 — ) — it adjusts so that Lynn may be 
added. In addition, in this specification, the impurity range (however, p mold impurity range (a) is 
removed) containing n mold impurity element is defined as n mold impurity range (c) by the above- 
mentioned density range. ( Drawing 3 (O) 

[0091] In addition, although Lynn is added by all impurity ranges by the concentration of 1x1016 - 
5x1018 atoms/cm3 except for the part hidden with gate wiring in this process, since it is very low 
concentration, the function of each impurity range is not affected. Moreover, although the boron of the 
concentration of 1x1015 - 1x1018 atoms/cm3 is already added by n mold (impurity range b) 143-146 at 
the channel dope process, since Lynn is added with boron 5 to 10 times the concentration of being 
contained at this process in p mold impurity range (b), you may think that boron does not affect the 
function of n mold impurity range (b) in this case, either. 

[0092] however — strict — n mold impurity range (b) — to the Lynn concentration of the part which 
lapped with gate wiring among 147 and 148 continuing being 2x1016 - 5x1019 atoms/cm3, Lynn of the 
concentration of 1x1016 - 5x1018 atoms/cm3 has joined it, and the part which does not lap with gate 
wiring will include Lynn by concentration high a little. 

[0093] Moreover, in case n mold impurity range (c) is formed, the cap film (25-1 OOnm) which prevents 
oxidation of gate wiring beforehand may be formed, and an offset field may be formed, in addition, 
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although it is formed in a channel formation field in contact with an offset field and becomes by the 
semi _ conductor film of the same presentation as a channel formation field, since gate voltage is not 
impressed, an inversion layer (channel field) is not formed — high — a field [ **** ] is pointed out. It 
can be said that it is important to suppress the lap of a LDQ field and gate wiring as much as possible in 
order to lower an OFF state current value, and it is effective to prepare an offset field in such 
semantics. 

[0094] Next, the 1st interlayer insulation film 149 is formed. What is necessary is just to form as the 1st 
interlayer insulation film 149 by the insulator layer containing silicon, and the cascade screen which 
specifically combined a silicon nitride film, the silicon oxide film, the nitriding silicon oxide film, or them. 
Moreover, thickness should just set 100-400nm to 200nm or less preferably. In this example, the 
membrane formation temperature of 325 degrees C, SiH4, and N20 were made into material gas by the 
plasma-CVD method, and the nitriding silicon oxide film (here, nitrogen concentration is less than 
[ 5atomic% ]) of 200nm of thickness was used. 

[0095] Then, in order to activate n mold or p mold impurity element added by each concentration, the 
heat treatment process was performed. This process can use together the furnace annealing method, 
the laser annealing method, the lamp annealing method, or them, and can perform them. What is 
necessary is just to perform 500-800 degrees C at 550-600 degrees C preferably into an inert 
atmosphere, when carrying out by the furnace annealing method. In this example, while performing 800 
degrees C and heat treatment of 1 hour and activating the impurity element, the selection ratio with the 
2nd interlayer insulation film which makes small the etching rate of the 1st interlayer insulation film 149, 
and is formed behind was enlarged. The etching rate of the 1st interlayer insulation film 149 after heat 
annealing was able to be made small with 88 nm/min to the etching rates immediately after 1st 
interlayer insulation film 149 membrane formation (value of LAL500 in 20 degrees C) having been 260 
nm/min. ( Drawing 3 (D)) 

[0096] Next, after an activation process, in the ambient atmosphere containing 3 - 100% of hydrogen, 
heat treatment of 1 - 4 hours is performed at 300-450 degrees C, and a barrier layer is hydrogenated. 
This process is a process which carries out termination of the dangling bond of a semi-conductor layer 
by the hydrogen excited thermally. As other means of hydrogenation; plasma hydrogenation (the 
hydrogen excited by the plasma is used) may be performed. 

[0097] If an activation process is finished, 500nm - 1.5 micrometers 2nd interlayer insulation film 150a 
which has the thickness of 500nm - 800nm preferably will be formed on the 1st interlayer insulation film 
149. This 2nd interlayer insulation film 150a is prepared for reduction of the parasitic capacitance 
produced in the lap section of the lap part of gate wiring and the upper wiring, a gate electrode (it 
corresponds above a channel formation field), and the upper wiring. In addition, as compared with the 1st 
interlayer insulation film, 2nd interlayer insulation film 150a chose the ingredient (nitriding silicon oxide 
film (however, nitrogen concentration 10atomic(s)% less than), etching rate 210 nm/min which made 
material gas the membrane formation temperature of 400 degrees C, SiH4, and N20 by the plasma-CVD 
method) with a large etching rate, and set thickness to 500nm. 

[0098] Next, patterning by dry etching or wet etching is performed, and it leaves the 2nd interlayer 
insulation film only to the field (150b, 150c) to which the source wiring or drain wiring formed behind laps 
with gate wiring. In this example, patterning was carried out using the wet etching which used LAL500. 
As mentioned above, since the etching rates of the 1st interlayer insulation film are 88 nm/min, they 
can take a selection ratio enough to the etching rates of the 2nd interlayer insulation film being 210 
nm/min. What is necessary is just to have preferably the selection ratio of the 1st interlayer insulation 
film and the 2nd interlayer insulation film 3-5 1.5 or more. ( Drawing 4 (B)) 

[0099] Then, patterning is performed to the 1st interlayer insulation film and gate dielectric film, and the 
contact hole which arrives at the source field or drain field of TFT is formed. However, since the 
thickness of a source field and a drain field is thin (10nm - 50nm), it is important for it to adjust etching 
conditions so that the amount of over etching (the amount of polish recon film decreases) may not 
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exceed a predetermined value. 

[0100] The theoretical value of the amount of polish recon film decreases at the time of contact hole 
formation is shown in Table 1. 
[0101] 
[Table 1] 

SSS*(200nii+/-5X) +61AS <1 20nm4/-5JS) 

min 190nffl+114niB=304nm 

max 210nfi+126niF=336nn . 




[0102] In Table 1, a prerequisite is in the condition that the laminating of gate dielectric film (silicon 
oxide film, thickness 120nm**5% containing nitrogen) and the 1st interlayer insulation film (silicon oxide 
film, thickness 206hm**5% containing nitrogen) was carried out on the polish recon film, and an etching 
rate performs dry etching of 300 nm/min. An etching rate is a value in 20 degrees C of the mixed 
solution (the product made from Stera KEMIFA, trade name LAL500) which contains 7.13% and 
ammonium fluoride for ammonium hydrogendifluoride 15.4%. An axis of ordinate shows dispersion in an 
etching rate, and an axis of abscissa is the selection ratio of the polish recon film and the silicon oxide 
film containing nitrogen. 

[0103] For example, dispersion in an etching rate is 5%, and when making it the amount of over etching 
want to become a predetermined less than value, for example, 5nm, it can read that it is necessary to 
give a selection ratio more greatly than 10 in Table 1. Thus, in order to make the amount of over etching 
below into a predetermined value from Table 1, a selection ratio can ask for whether how many it is the 
need. Moreover, when a selection ratio is made into a certain value, it can ask for it is necessary how 
much to suppress dispersion in an etching rate. Moreover, when a table when the 1st interlayer 
insulation film is larger than 200nm was created like Table 1, the selection ratio was large and dispersion 
in an etching rate was not the minimum, it turned out that contact hole formation is difficult. 
[0104] In this example, since the selection ratio with polish recon suppressed dispersion in an etching 
rate within 5% using the insulating material of 12-15, the contact hole which does not almost have over 
etching was able to be formed. 

[0105] And source wiring 151-154 and the drain wiring 155-157 are formed. However, when the 
magnitude of a contact hole is 1 micrometer or less, it is desirable to form a contact hole by dry etching. 
In addition, in order to form a CMOS circuit, the drain wiring 155 is communalized between the p channel 
mold TFT and the n channel mold TFT. Moreover, although not illustrated, in this example, it considers 
as the cascade screen of the three-tiered structure which formed continuously 500nm of aluminum film 
which includes [ Ti film ] this wiring for 200nm and Ti, and 100nm of Ti film by the spatter. 
[0106] Next, it forms as passivation film 158 by the thickness of 50-500nm (typically 200-300nm) with a 
silicon nitride film, the silicon oxide film, or the nitriding silicon oxide film. ( Drawing 4 (C)) In addition, the 
plan in this condition is shown in drawing 6 (B) and drawing 7 (B). The A-A' cross section in drawing 6 
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(B) is equivalent to drawing 4 (C) A-A'. Moreover, the B-B' cross section in drawing 7 (B) is equivalent 
to drawing 4 (C) B-B'. 

[0107] At this time, by this example, plasma treatment is performed using the gas which contains H2 and 
NH3 grade hydrogen in advance of membranous formation, and it heat-treats after membrane formation. 
The hydrogen excited by this pretreatment is supplied into the 1 st and 2nd interlayer insulation film. By 
heat-treating in this condition, since the hydrogen added in the 1st and 2nd interlayer insulation film is 
spread in a lower layer side while improving the membraneous quality of the passivation film 1 58, a 
barrier layer can be hydrogenated effectively. 

[0108] Moreover, after forming the passivation film 158, a hydrogenation process may be performed 
further. For example, the same effectiveness is acquired, even if it is good to perform heat treatment of 
1-12 hours at 300-450 degrees C or uses the plasma hydrogenating method in the ambient 
atmosphere containing 3-100% of hydrogen. In addition, opening (not shown) may be formed in the 
passivation film 158 in the location which forms the contact hole for connecting drain wiring with a pixel 
electrode after a hydrogenation process. 

[0109] Then, the 3rd interlayer insulation film 159 which consists of organic resin is formed in the 
thickness of about 1 micrometer. As organic resin, polyimide, an acrylic, a polyamide, polyimidoamide, 
BCB (benz-cyclo-butene), etc. can be used. The point for the membrane formation approach that the 
advantage of using the organic resin film is simple, the point that parasitic capacitance can be reduced 
since specific inductive capacity is low, the point of excelling in surface smoothness, etc. are got. In 
addition, the organic resin film except having mentioned above, an organic system Si O compound, etc. 
can also be used. Here, using an acrylic, heat baking is carried out and it forms. 

[0110] Next, in the field used as a pixel circuit, a screen 160 is formed on the 3rd interlayer insulation 
film 1 59. In addition, in this specification, **** called a screen is used for the purpose of interrupting 
light and an electromagnetic wave. A screen 160 forms in the thickness of 100-300nm the film which 
becomes by the element chosen from aluminum (aluminum), titanium (Ti), and a tantalum (Ta), or one of 
elements by the film used as a principal component. In this example, the aluminum: film which made 1wt% 
titanium contain is formed in the thickness of 125nm. 

[0111] In addition, if 5-50nm of insulator layers, such as silicon oxide film, is formed on the 3rd interlayer 
insulation film 159, the adhesion of the screen formed on this can be raised. Moreover, if plasma 
treatment which used CF4 gas for the front face of the 3rd interlayer insulation film 159 formed by 
organic resin is performed, the adhesion of the screen formed on the film by surface treatment can be 
raised. 

[0112] Moreover, it is also possible to form not only a screen but other connection wiring using the 
aluminum film which made this titanium contain. For example, connection wiring which connects between 
circuits in a drive circuit can be formed. However, before forming the ingredient which forms a screen or 
connection wiring in that case, it is necessary to form a contact hole in the 3rd interlayer insulation film 
beforehand. 

[0113] Next, the oxide 161 with a thickness of 20-1 OOnm (preferably 30-50nm) is formed in the front 
face of a screen 160 by the anode oxidation method or the plasma oxidation method (this example 
anode oxidation method). In this example, since the film which uses aluminum as a principal component 
as a screen 160 was used, the aluminum-oxide film (alumina film) is formed as an anodic oxidation object 
161. 

[01 1 4] On the occasion of this anodizing, a tartaric-acid ethylene glycol solution with alkali ion 
concentration small first fully is produced. This is the solution which mixed 15% of ammonium tartrate 
water solution, and ethylene glycol by 2:8, it adds aqueous ammonia to this, and it adjusts it so that pH 
may be set to 7**0.5. And the platinum electrode used as cathode is prepared into this solution, the 
substrate with which the screen 160 is formed is dipped in a solution, and the direct current of 
regularity (several mA - dozens of mA) is passed by making a screen 1 60 into an anode plate. 
[01 1 5] Although the electrical potential difference between the cathode in a solution and an anode plate 



changes with time amount according to growth of an anodic oxidation object, an electrical potential 
difference is raised at the pressure-up rate of 100 V/min with constant current, and anodizing is 
terminated in the place which amounted to attainment electrical-potential-difference 45V. Thus, the 
anodic oxidation object 161 with a thickness of about 50nm can be formed in the front face of a screen 
160. Moreover, as a result, the thickness of a screen 160 is set to 90nm. In addition, it does not pass 
over the numeric value concerning the anode oxidation method shown here to an example, but, naturally 
an optimum value may change with the magnitude of the component to produce etc. 
[01 1 6] Moreover, although considered as the configuration which prepares an insulator layer only in a 
screen front face using an anode oxidation method here, an insulator layer may be formed by gaseous- 
phase methods, such as a plasma-CVD method, a heat CVD method, or a spatter. It is desirable that 
thickness sets to 20-1 OOnm (preferably 30-50nm) also in that case. Moreover, the silicon oxide film, a 
silicon nitride film, the nitriding silicon oxide film, the DLC (Diamond like carbon) film, the tantalum oxide 
film, or the organic resin film may be used. Furthermore, the cascade screen which combined these may 
be used. 

[01 17] Next, the contact hole which reaches the drain wiring 157 is formed in the 3rd interlayer 
insulation film 159 and the passivation film 158, and the pixel electrode 162 is formed. In addition, the 
pixel electrode 163 is a pixel electrode of adjoining another pixel. A metal membrane should just be used 
for the pixel electrodes 162 and 163 when making it into the liquid crystal display of a reflective mold 
using the transparence electric conduction film, in making it into a transparency mold liquid crystal 
display. Here, in order to consider as the liquid crystal display of a transparency mold, the indium oxide 
tin (ITO) film is formed in the thickness of 110nm by the spatter. 

[01 1 8] Moreover, at this time, the pixel electrode 1 62 and a screen 1 60 lap through the anodization 
object 161, and form retention volume (capacitance storage) 164. In addition, it is desirable in this case 
floating (condition isolated electrically), fixed potential, and to set a screen 160 as common potential 
(middle potential of the picture signal sent as data) preferably. 

[01 19] In this way, on the same substrate, the active-matrix substrate with a drive circuit and a pixel 
circuit was completed. In addition, in drawing 5 , the p channel mold TFT301 and the n channel mold 302 
and TFT 303 are formed in a drive circuit, and the pixel TFT304 which becomes with the n channel mold 
TFT is formed in a pixel circuit. 

[01 20] The plan corresponding to the sectional view of drawing 5 was shown in drawing 8 (B), and the 
common sign was used. Moreover, the plan shown by drawing 6 (B) is drawing having shown a part of 
drawing 8 (A), and used the common sign. 

[0121] The channel formation field 201, the source field 202, and the drain field 203 are formed in the p 
channel mold TFT301 of a drive circuit in p mold impurity range (a), respectively. However, Lynn is 
strictly included by the concentration of 1x1016 - 5x1018 atoms/cm3 to source 202 field and the drain 
field 203. 

[0122] Moreover, the field which lapped with the n channel mold TFT302 with gate wiring through gate 
dielectric film between the channel formation field 204, the source field 205, the drain field 206, and a 
channel formation field and a drain field (in this specification, such a field is called Lov field.) In addition, 
ov was attached in the sense of overlap. 207 is formed. At this time, the Lov field 207 is formed so that 
it may all lap with gate wiring by the concentration of 2x1016 - 5x1019 atoms/cm3, including Lynn. 
[0123] Moreover, as the channel formation field 208, the source field 209, the drain field 210, and a 
channel formation field are inserted into the n channel mold TFT303, the LDD fields 211 and 212 are 
formed in it. That is, a LDD field is formed between a source field and a channel formation field and 
between a drain field and a channel formation field. 

[0124] In addition, the field which does not lap with the field (Lov field) which lapped with gate wiring 
through gate dielectric film, and gate wiring since it has been arranged so that a part of LDD fields 21 1 
and 212 may lap with gate wiring with this structure (in this specification, such a field is called Loff field.) 
In addition, off was attached in the sense of offset. It realizes. 
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[0125] Moreover, what is necessary is just to set typically the 0.3-3.0 micrometers (width of face) of the 
die length of the Lov field 207 of the n channel mold TFT302 to 0.5-1.5 micrometers to 3-7 micrometers 
of channel length. Moreover, the die length (width of face) of the Lov field of the n channel mold TFT303 
should just set typically the 0.3-3.0 micrometers (width of face) of the 1.0-3.5 micrometers of the die 
length of 0, 5-1.5 micrometers, and a Loff field to 1.5-2.0 micrometers. Moreover, what is necessary is 
just to set typically to 2.0-2.5 micrometers the 0.5-3.5 micrometers (width of face) of the die length of 
the Loff fields 217-220 established in a pixel TFT304. 

[0126] Moreover, although gate wiring was made into double-gate structure in this example, each circuit 
reliability may be raised as multi-gate structure of triple gate structure. Moreover, it is good also as 
single gate structure. 

[0127] Moreover, at this example, occupancy area of retention volume required in order that specific 
inductive capacity may form a required capacity by having used 7-9, and the high alumina film as a 
dielectric of retention volume can be lessened. Furthermore, the numerical aperture of the image display 
section of an active matrix liquid crystal display can be raised by using as one electrode of retention 
volume the screen formed on Pixel TFT like this example. 

[0128] In addition, this invention does not need to be limited to the structure of the retention volume 
shown in this example. For example, the retention volume of the structure indicated by the Japanese- 
Patent-Application-No. No. 316567 [ nine to ] application by these people, Japanese-Patent- 
Application-No. No. 273444 [ nine to ] application, or Japanese-Patent-Application-No. No. 254097 
[ ten to ] application can also be used. 

[0129] Moreover, since the structure of the invention in this application has the description in the 
configuration which prepares the 2nd interlayer insulation film in the field with which gate wiring and the 
upper wiring lapped, about the other configuration, an operation person should just determine it suitably. 
[0130] The process which produces an active matrix liquid crystal display is explained from a active- 
matrix substrate here. As shown in drawing 9 , the orientation film 501 is formed to the substrate of the 
condition of drawing 5 . In this example, the polyimide film is used as orientation film. Moreover, the 
transparence electric conduction film 503 and the orientation film 504 are formed in the opposite 
substrate 502. In addition, a color filter and a screen may be formed in an opposite substrate if needed. 
[0131] Next, after forming the orientation film, it adjusts so that orientation may be carried out with the 
fixed pre tilt angle which performs rubbing processing and has a liquid crystal molecule. And a pixel 
circuit, and the active-matrix substrate and opposite substrate with which the drive circuit was formed 
are stuck and set through a sealant 507, a spacer 506, etc. according to a well-known eel **** process. 
Then, liquid crystal 505 is poured in among both substrates, and it closes completely with encapsulant 
(not shown). What is necessary is just to use a well-known liquid crystal ingredient for liquid crystal. 
Thus, the active matrix liquid crystal display shown in drawing 9 is completed. 
[0132] Next, the configuration of this active matrix liquid crystal display is explained using the 
perspective view of drawing 1 0 . In addition, since drawing 10 matches with cross-section structural 
drawing of drawing 1 - drawing 5 , the common sign is used for it. A active-matrix substrate consists of 
a pixel circuit 801 formed on the quartz substrate 101. a gate line (scanning line) side drive circuit 802, 
and a source line (signal line) side drive circuit 803. The pixel TFT304 of a pixel circuit is the n channel 
mold TFT, and the drive circuit prepared on the outskirts is constituted on the basis of the CMOS 
circuit. The gate line side drive circuit 802 and the source line side drive circuit 803 are connected to 
the pixel circuit 801 with the gate wiring 128 and source wiring 154, respectively. Moreover, the 
connection wiring 806 and 807 from the external I/O terminal 805 to which FPC804 was connected to 
the input/output terminal of a drive circuit is formed. 

[0133] Next, an example of the circuitry of the active matrix liquid crystal display shown in drawing 1 0 is 
shown in drawing 1 1 . this example — an active matrix liquid crystal — a display — a picture signal — a 
drive — a circuit — 901 — the gate — a line — a side — a drive — a circuit — (— A — ) — 907 — 
the gate — a line — a side — a drive — a circuit — (~ B — ) — 91 1 — precharge — a circuit — 912 
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a pixe) a c i rcu it — 906 — having — **** • In addition, the source line side drive circuit 901 and 

the gate line side drive circuit 907 are included in this specification in a drive circuit. 
[0134] The source line side drive circuit 901 is equipped with the shift register circuit 902. the level- 
shifter circuit 903, the buffer circuit 904, and the sampling circuit 905. Moreover, the gate line side drive 
circuit (A) 907 is equipped with the shift register circuit 908, the level-shifter circuit 909, and the buffer 
circuit 910. The gate line side drive circuit (B) 911 is also the same configuration. 
[0135] Thus, this invention can realize the semiconductor device which includes the drive circuit for 
controlling a pixel circuit and this pixel circuit on the same substrate at least, for example, the 
semiconductor device which possesses a digital disposal circuit, a drive circuit, and a pixel circuit on the 
same substrate. 

[0136] Moreover, if the process to drawing 2 (A) of this example is performed, the crystalline substance 
silicon film of the unique crystal structure which has a continuity in a crystal lattice will be formed. 
Hereafter, these people explain an outline about the description of the crystal structure investigated 
experimentally. In addition, this description is in agreement with the description of the semi-conductor 
layer which forms the barrier layer of TFT completed by this example. 

[0137] The above-mentioned crystalline substance silicon film has two or more needlelike or crystal 
structures which rod-like crystals (it is hereafter written as a cylindrical crystal) gathered, and were 
located in a line, if it sees microscopically. This can be easily checked by observation by TEM 
(transmission electron microscopy). 

[0138] Moreover, if electron diffraction and X ray (X-ray) diffraction are used, it can check that the 
front face (part which forms a channel) of the crystalline substance silicon film has {110] sides as a main 
orientation side although the gap of some is included in the crystallographic axis. At this time, if it 
analyzes by electron diffraction, it can check that the diffraction mottle corresponding to {110} sides 
appears finely. Moreover, each spot can also check having distribution on a concentric circle. 
[0139] Moreover, if the grain boundary which each cylindrical crystal touches and forms is observed by 
HR^TEM (high-resolution transmission electron microscopy), it can check that a continuity is in a 
crystal lattice in the grain boundary. This can be easily checked from the plaid observed being 
continuously connected in the grain boundary. 

[0140] In addition, the continuity of the crystal lattice in the grain boundary originates in the grain 
boundary being a grain boundary called a "plane grain boundary." The definition of the plane grain 
boundary in this specification, "it is Characterization of High-Efficiency Cast-Si Solar Cell Wafers by 
MBICMeasurement.; it is "Planar boundary" indicated by Ryuichi Shimokawa and Yutaka Hayashi, 
Japanese Journal of Applied Physics vol.27, No.5, pp.751 -758, and 1988." 

[0141] According to the above-mentioned paper, a twin crystal grain boundary, a special stacking fault, a 
special twist grain boundary, etc. are included in a plane grain boundary. This plane grain boundary has 
the description of being inactive electrically. That is, though it is the grain boundary, since it does not 
function as a trap which checks migration of a carrier, it can be considered that it does not exist 
substantially. 

[0142] When especially crystallographies axis (shaft perpendicular to the crystal face) are <110> shafts, 

a {21 1} twin-crystal grain boundary is also called the coincidence boundary of sigma 3. sigma value is a 

parameter used as the guide in which extent of the adjustment of a coincidence boundary is shown, and 

it is known that it is a grain boundary with sufficient adjustment, so that sigma value is small. 

[0143] If TEM is used and the crystalline substance silicon film of this example is observed in a detail, 

most grain boundaries (90% or more, typically 95% or more) are actually known by the coincidence 

boundary of sigma 3, and that it is a {21 1} twin-crystal grain boundary typically. 

[0144] In the grain boundary formed between two crystal grain, if the angle which the plaid 

corresponding to {11 1} sides makes is set to theta when field bearing of both crystals is {110}, becoming 

the coincidence boundary of sigma 3 at the time of theta= 70.5 degrees is known. The crystalline 

substance silicon film of this example is continuing at the include angle each plaid of whose of the 



-20- 



crystal grain which adjoins in the grain boundary is just about 70.5 degrees, and it can be said from that 
that this grain boundary is a coincidence boundary of sigma 3. 

[0145] In addition, although it becomes the coincidence boundary of sigma 9 at the time of theta= 38.9 
**, such other coincidence boundaries exist. Anyway, there is no change in being inactive. 
[0146] Such a coincidence boundary is formed only between the crystal grain of the same side bearing. 
That is, it goes across the crystalline substance silicon film of this example broadly just because field 
bearing has roughly {110} gathered, and it can form such a coincidence boundary. 
[0147] It is shown that two different crystal grain in the grain boundary has joined such the crystal 
structure (correctly structure of the grain boundary) with very sufficient adjustment. That is, in the grain 
boundary, a crystal lattice stands in a row continuously, and has composition which cannot make the 
trap level resulting from a crystal defect etc. very easily. Therefore, the grain boundary does not exist 
substantially and the semi-conductor thin film which has such the crystal structure can be regarded. 
[0148] Furthermore, it is checked by TEM observation that the defect which exists in crystal grain 
according to the heat treatment process (it is equivalent to the thermal oxidation process in an example 
1) in the high temperature of 800-1 1 50 degrees C is almost extinguished. This is clear also from the 
number of defects being sharply reduced before and behind this heat treatment process. 
[0149] By electron-spin-resonance analysis (Electron Spin Resonance:ESR), the difference of this 
number of defects turns into a difference of spin density, and appears. In the present condition, the spin 
density of the crystalline substance silicon film of this example is . It has become clear that it is three or 
less (preferably three or less 3x1017 spins/cm) 5x1017 spins/cm. However, since this measured value is 
close to the limit of detection of an existing measuring device, it is expected that actual spin density is 
still lower. 

[0150] Since it can consider that the crystalline substance silicon film of this example has extremely few 
defects in crystal grain, and the grain boundary does not exist substantially from the above thing, you 
may consider the single-crystal-silicon film or the substantial single-crystal-silicon film. 
[0151] Although the [example 2] example 1 showed the example using the catalyst element which 
promotes crystallization as the formation approach of the semi-conductor film including the crystal 
structure, this example shows the case where the semi-conductor film which includes the crystal 
structure by heat crystallization or laser crystallization, without using such a catalyst element is formed. 
[0152] What is necessary is just to perform heat treatment of 15 - 24 hours at the temperature of 600- 
650 degrees C, after forming the semi-conductor film in which amorphous structure is shown, when 
based on heat crystallization. That is, by heat-treating at the temperature exceeding 600 degrees C, a 
natural nucleus occurs and crystallization advances. 

[0153] Moreover, what is necessary is just to perform laser annealing, after forming the semi-conductor 
film including amorphous structure, when based on laser crystallization. The semi-conductor film which 
includes the crystal structure by this for a short time can be formed. Of course, lamp annealing may be 
used instead of laser annealing. Moreover, it is possible as a substrate to use the glass substrate and 
plastic plate other than a quartz substrate. 

[0154] Moreover, it is also effective to form continuously without carrying out atmospheric-air release 
of the substrate film and the amorphous silicon film on a substrate. By doing so, contamination on the 
front face of a substrate can become able [ not affect the amorphous silicon film ] to make it, and the 
property variation of TFT produced can be reduced. 

[0155] Thus, the semi-conductor film including the crystal structure used for this invention can be 
formed using every well-known means. 

[0156] [Example 3] this example is an example which forms a contact hole by different approach in an 
example 1. In this example, after forming a contact hole after activation and carrying out the laminating 
of the 2nd interlayer insulation film, a contact hole is formed by performing patterning again. Since it is 
the same as that of an example 1 almost, a fundamental configuration is explained only paying attention 
to difference. 
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[0157] First, after carrying out the laminating of the 1st interlayer insulation film 149 according to an 
example 1 , activation is performed and the condition of drawing 3 (D) is acquired. In addition, drawing 
corresponding to drawing 3 (D) is shown in drawing 1 2 (A). 

[0158] Subsequently, the contact hole which arrives at a source field or a drain field is formed, in 
addition, the same mask — using — gate dielectric film and the 1st interlayer insulation film — 
coincidence — or sequential etching is carried out. ( Drawing 12 (B)) If etching at this time is performed 
by dry etching, formation of a detailed contact hole (0.5 micrometers - 1.5 micrometers) is possible. 
[0159] Subsequently, the laminating of the 2nd interlayer insulation film 1201 is carried out. and the 
condition of drawing 1 2 (C) is acquired. The 2nd interlayer insulation film used the insulator layer which 
has the same presentation as an example 1. Subsequently, after performing patterning of the 2nd 
interlayer insulation film 1201, formation of source wiring and drain wiring is performed like an example 1, 
and the condition of drawing 1 2 (D) equivalent to drawing 4 (C) of an example 1 is acquired. In addition, 
in patterning of the 2nd interlayer insulation film, since a taper configuration will be acquired if wet 
etching is used, the coverage of the source wiring formed on it and drain wiring becomes good. Since it 
is the same as that of an example 1, subsequent processes are skipped. 

[0160] Thus, in this example, by etching separately the 1st interlayer insulation film with which 
membraneous qualities differ, and the 2nd interlayer insulation film, there is little over etching and it can 
form the contact hole where a configuration is good. By carrying out like this, since positive contact 
connection was made, the yield was able to be raised. 

[0161] In addition, the configuration of this example can be combined with the configuration and freedom 
of an example 1 or an example 2. 

[0162] [Example 4] this example is an example which performed patterning of gate dielectric film after 
patterning of a gate electrode, and enabled contact hole formation easily. Since it is the same as that of 
an example 1 almost, a fundamental configuration is explained only paying attention to difference, i 
[0163] First, the condition of drawing 2 (E) is acquired according to an example 1. In addition, drawing 
corresponding to dj^wjng_2 (E) is shown in drawing 13 (A). 

[0164] Subsequently, it etched by having used the gate electrode as the mask, and gate dielectric film 
1301 was formed. ( Drawing 13 (B)) p mold impurity range (a) which doped p mold impurity element after 
that using the resist mask 1304, and was added by the same concentration as an example 1 — 1302 and 
1303 are formed. However, where it is exposed of a barrier layer, in order to dope, doping conditions 
must be changed in an example 1 . ( Drawing 13 (O) 

[0165] Next, the resist mask 1304 is removed and the resist masks 1305-1308 are formed. And n mold 
impurity element is doped using the resist masks 1305-1308, and n mold (impurity range a) 1309-1315 
added by the same concentration as an example 1 are formed. However, an operation person has to 
change doping conditions in an example 1 in order to dope, where it is exposed of a barrier layer. 
( Drawing 13 (D)) 

[0166] Next, the resist masks 1305-1308 are removed, n mold impurity element is doped by using a gate 
electrode as a mask, and n mold (impurity range c) 1401-1404 added by the same concentration as an 
example 1 are formed. However, an operation person has to change doping conditions in an example 1 in 
order to dope, where it is exposed of a barrier layer. ( Drawing 1 4 (A)) 

[0167] Subsequently, the activation process was performed after forming the 1st interlayer insulation 
film 1405 like an example 1. ( Drawing 14 (B)) However, in this example, since there is a part with which 
the barrier layer is covered only with the 1st interlayer insulation film, the minimum thickness which 
protects a barrier layer is needed for the 1st interlayer insulation film. As thickness of the 1st interlayer 
insulation film here, what is necessary is just 50nm - 200nm typically. 

[0168] Subsequently, the 2nd interlayer insulation film 1406 is formed like an example 1. ( Drawing 14 

(O) 

[0169] Subsequently, after forming the contact hole which performs coincidence or sequential etching 
and arrives at a source field or a drain field in the 1 st interlayer insulation film and the 2nd interlayer 
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insulation film like an example 1, source wiring and drain wiring are formed. ( Drawing 14 (D)) Since it is 
the same as that of an example 1 , subsequent processes are skipped. 

[0170] Moreover, what is necessary is just to give the removal process of gate dielectric film in this 
example, during [ from immediately after gate wiring formation ] before the 2nd interlayer insulation film 
formation, although the example which etched gate dielectric film immediately after gate wiring formation 
was shown. 

[0171] By carrying out like this, since the number of laminatings of the insulator layer which carries out 
opening was reduced, the yield was able to be raised. However, it is required to take the etching rate of 
the 1st interlayer insulation film and the 2nd interlayer insulation film into consideration like an example 

[0172] In addition, the configuration of this example can combine the configuration of examples 1-3 
freely. 

[01 73] [Example 5] this example explains the case where this invention is applied to the semiconductor 
device produced on the silicon substrate. Typically, it is applicable to the reflective mold liquid crystal 
display using a metal membrane with a reflection factor high as a pixel electrode. 

[01 74] Using a silicon substrate (silicon wafer) as a substrate of an example 1 , this example adds n mold 
or p mold impurity element directly to a silicon substrate, and forms impurity ranges, such as a LDD field, 
a source field, or a drain field. Neither the formation sequence of each impurity range nor the formation 
sequence of gate dielectric film is asked in that case. 

[0175] In addition, the configuration of this example can be freely combined with any configuration of 
examples 1-4. However, since it is decided that the semi-conductor layer used as a barrier layer will be 
a single crystal silicon substrate, it serves as combination other than a crystallization process. 
[0176] It is also possible to use, in case [example 6] this invention forms an interlayer insulation film on 
the conventional MOSFET and TFT is formed on it. That is, it is also possible to realize-the 
semiconductor device of the three-dimensional structure. Moreover, it is also possible to use SOI 
substrates, such as SIMOX, Smart-Cut (trademark of SOITEC). and ELTRAN (trademark of canon 
incorporated company), as a substrate. .• 

[0177] In addition, the configuration of this example can be freely combined with any configuration of 
examples 1-5. 

[0178] [Example 7] this example explains the case where it applies to the semiconductor device which 
really formed the memory section and a drive circuit on the same substrate. 

[01 79] In addition, the memory section is formed by nonvolatile memory (here EEPROM), and illustrates 
one memory transistor (it is also called a memory cell transistor) formed in the memory cell in drawing 
15 . Two or more memory cells are integrated in fact, and the memory section is formed. Here, it 
explains using a flash memory with a high degree of integration (flash EEPROM). 

[0180] A memory transistor has the common source wiring 1512 and the bit wiring (drain wiring) 151 1 
which were formed through a barrier layer including the source field 1505, the drain field 1508, the low 
concentration impurity range (it is also called a LDD field) 1506, and the channel formation field 1507, 
gate dielectric film 1500, the 1st interlayer insulation film 1501, 2nd interlayer insulation film 1502c. the 
floating-gate electrode 1509, the 3rd gate dielectric film 1 1, the control gate electrode 1510, and the 3rd 
interlayer insulation film 1 503, and is formed. 

[0181] The source field 1505 is a field for drawing out the carrier (electron) captured by the floating- 
gate electrode 1509 to the common source wiring 1512, and can also be said to be an elimination field. 
In addition, although the LDD field 1 506 is formed between the channel formation fields 1 507 in drawing 
15 , it is not necessary to form. Moreover, the drain field 1508 is a field for pouring a carrier into the 
floating-gate electrode 1509 isolated electrically, and can also be said to be a write-in field. Furthermore, 
the drain field 1508 functions also as a read-out field for reading the data memorized by the memory 
transistor to the bit wiring 1511. 

[0182] In addition, since it is necessary to use a thin insulator layer (for thickness to be 5-1 Onm 
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preferably 3-20nm) for extent to which tunnel current (FAURA Nordheim current) flows as gate 
dielectric film 1500, it is desirable to use the oxide film (for it to be the oxidation silicon film, if a barrier 
layer is silicon) oxidized and obtained in the barrier layer. Of course, if even the homogeneity of 
thickness and discord are good, the 1st gate dielectric film can also be formed by gaseous-phase 
methods, such as a CVD method and a spatter. 

[0183] In this example, the parasitic capacitance produced into a lap part with the control gate 
electrode 1510, the bit wiring 151 1, or the common source wiring 1512 was reduced by 2nd interlayer 

insulation film 1502c. , , 

[0184] Moreover, a CMOS circuit is shown as an example which forms the drive circuit section. Logical 
circuits such as a flip-flop circuit, are formed by making a CMOS circuit into a basic circuit in fact, they 
are integrated and the drive circuit section is formed. Also in the CMOS circuit, the 2nd interlayer 
insulation film 1502a and 1502b for reducing the parasitic capacitance of gate wiring and the upper 

wiring is formed. . 

[0185] Thus, the invention in this application is applicable to various semiconductor devices. 

[0186] In addition, the configuration of this example can be freely combined with any configuration of 

examples 1-6. . , , 

[0187] In [example 8] this example, it is an example using anisotropic etching. Since it is the same as 
that of an example 1 or an example 3 almost, a fundamental configuration is explained using drawing 16 
only paying attention to difference. 

[0188] In this example, after etching gate dielectric film by having used the gate electrode as the mask 
like the example 3 and forming the 1st interlayer insulation film, activation was performed and the same 
condition as drawing 14 R> 4 (B) was acquired. 

[0189] Subsequently, anisotropic etching is performed to the 1st interlayer insulat.on film, and the 
triangle-like insulating material 1601 is formed in the both sides of a gate electrode. Under the present 
circumstances, it is desirable to form beforehand the protective coat (not shown) for protecting gate 

wiring. . , . iL 4 . 

[0190] Subsequently, the 2nd interlayer insulation film 1602 is formed. Then, after forming the contact 
hole which etches into the 2nd interlayer insulation film and arrives at a source field or a drain field, 
source wiring and drain wiring are formed. Since it is the same as that of an example 1, subsequent 
processes are skipped. 

[0191] By carrying out like this, since the number of laminatings of the insulator layer which carries out 
opening can be reduced, contact hole formation is simplified, and the yield was able to be raised. 
[0192] Moreover, it is good also as a process which forms the triangle-like insulating material 1601 
immediately after gate electrode formation, and forms impurity ranges, such as a LDD field, using it. 
[0193] In addition, the configuration of this example can be freely combined with any configuration of 
examples 1-7. 

[0194] [Example 9] this example explains the case where this invention is used for the bottom gate mold 
TFT Specifically, the case where it uses for the reverse stagger mold TFT is shown in drawing 17 . 
Except that the physical relationship of gate wiring and a barrier layer differs in the top gate mold TFT 
of an example 1 in the case of the reverse stagger mold TFT of this invention, it does not differ greatly 
especially Therefore, in this example, it explains paying attention to a greatly different point from the 
structure shown in drawing 5 , and since other parts are the same as that of drawing 5 , they omit 
explanation. The 2nd interlayer insulation film 46 and 47 for reducing parasitic capacitance .s formed like 
the example 1. This 2nd interlayer insulation film is formed by the approach shown in the example 1. 
[01 95] In drawing 17 , the p channel mold TFT of a CMOS circuit with which 1 1 and 1 2 form a shift 
register circuit etc., respectively, the n channel mold TFT, the n channel mold TFT with which 13 forms 
a sampling circuit etc., and 14 are the n channel molds TFT which form a pixel circuit. These are formed 
on the substrate which prepared the substrate film. 

[0196] Moreover, 15 is gate wiring of the n channel mold TFT14. and gate wiring of the p channel mold 
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TFT11 and 16 can form [ gate wiring of the n channel mold TFT12, and 17 ] gate wiring of the n channel 
mold TFT13, and 18 using the same ingredient as gate wiring explained in the example 1. Moreover, 19 is 
gate dielectric film and can use the same ingredient as an example 1 also for this. 

[0197] On it, each barrier layer (barrier layer) of TFT 1 1-14 is formed. In addition, it is desirable to form 
by performing continuation membrane formation by the spatter or the PCVD method, without touching 
atmospheric air at the time of production of the semi-conductor film which constitutes gate dielectric 
film and a barrier layer. The source field 20, the drain field 21, and the channel formation field 22 are 
formed in the barrier layer of the p channel mold TFT11. 

[0198] Moreover, the source field 23, the drain field 24, a LDD field (Lov field 25 in this case), and the 
channel formation field 26 are formed in the barrier layer of the n channel mold TFT1 2. 
[0199] Moreover, the source field 27, the drain field 28, a LDD field (the Lov fields 29a and 30a and the 
Loff fields 29b and 30b in this case), and the channel formation field 31 are formed in the barrier layer of 
the n channel mold TFT13. 

[0200] Moreover, the source field 32. the drain field 33. a LDD field (Loff fields 34-37 in this case), the 
channel formation fields 38 and 39. and the n+ field 40 are formed in the barrier layer of the n channel 
mold TFT14. 

[0201] In addition, the insulator layer shown by 41-45 is formed for the purpose which protects a 
channel formation field, and the purpose which forms a LDD field. 

[0202] It is easy to apply this invention to the bottom gate mold TFT represented by the reverse 
stagger mold TFT as mentioned above, in addition, what is necessary is just to apply the making process 
shown in other examples indicated by this detail in the letter to the making process of the well-known 
reverse stagger mold TFT in producing the reverse stagger mold TFT of this example 
[0203] In addition, the configuration of this example can be freely combined with any configuration of 

examples 1-8. • . N 

[0204] [Example 10] this invention can also be applied to a active-matrix mold EL (electroluminescence) 

display Tho example is shown in drawing 18 . 

[0205] Drawing 18 is the circuit diagram of a active-matrix mold EL display. 81 expresses the pixel 
circuit and the direction drive circuit 82 of X and the direction drive circuit 83 of Y are formed around it. 
Moreover each pixel of the pixel circuit 81 has TFT84 for a switch, a capacitor 85, TFT86 for current 
control/and an organic EL device 87, and direction signal-line of X 88a (or 88b) and direction signal-line 
of Y 89a (or 89b, 89c) are connected to TFT 84 for a switch. Moreover, the power-source lines 90a and 
90b are connected to TFT86 for current control. 

[0206] In the active-matrix mold EL display of this example, TFT used for the direction drive circuit 82 
of X the direction drive circuit 83 of Y, or TFT86 for current control is formed combining the p channel 
mold TFT301 of 5, and the n channel mold 302 or TFT 303. Moreover. TFT of TFT84 for a switch is 
formed with the n channel mold TFT304 of drawing 5 . 

[0207] In addition, which configuration of examples 1-9 may be combined to the active-matrix mold EL 
display of this example. 

[0208] The liquid crystal display produced by [example 11] this invention can use various liquid crystal 
ingredients. As such an ingredient, the mixture of TN liquid crystal, PDLC (polymer distributed liquid 
crystal) and FLC (ferroelectric liquid crystal), AFLC ( a nti-************) or FLC, and AFLC is 
mentioned. 

[0209] For example "H. Furue et al.;Charakteristics and Drivng Scheme of Polymer-Stabilized 
Monostable FLCD Exhibiting Fast Response Time and High Contrast Ratio with Gray-Scale Capability, 
SID 1998", "T. Yoshida et al.;A Full-Color Thresholdless Antiferroelectric LCDExhibiting Wide Viewing 
Angle with Fast Response Time, 841, SID97DIGEST, 1997", Or the ingredient indicated by U.S. Pat. No. 
5,594,569 can be used. 

[0210] If antiferroelectricity liquid crystal [ having no threshold (non-threshold) ] (it is written as 
Thresholdless Antiferroelectric LCD:TL-AFLC) is used especially, since the operating voltage of liquid 
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crystal can be reduced to about **2.5V, it may end with about 5-8V as supply voltage. That is, it 
becomes possible to operate a driver line and a pixel matrix circuit with the same supply voltage, and 
low-power-ization of the whole liquid crystal display can be attained. 

[0211] Moreover, non-threshold antiferroelectricity liquid crystal has some which show the electro- 
optics response characteristic of a V character mold, and the about [ abbreviation**2.5V ] (about 1 
micrometer - 2 micrometers of eel thickness) thing is also found out for the driver voltage. 
[0212] Here, the example which shows the property of light transmittarice over the applied voltage of 
the non-threshold antiferroelectricity liquid crystal mixture in which the electro-optics response of a V 
character mold is shown is shown in drawing 19 . The axis of ordinate of the graph shown in drawing 1 9 
is permeability (arbitration unit), and an axis of abscissa is applied voltage. In addition, the transparency 
shaft of the polarizing plate by the side of the incidence of a liquid crystal panel is set up in the 
direction of rubbing of a liquid crystal panel almost in parallel with the direction of a normal of the 
smectic layer of non-threshold antiferroelectricity liquid crystal mixture mostly in agreement. Moreover, 
the transparency shaft of the polarizing plate by the side of outgoing radiation is mostly set as the right 
angle (cross Nicol's prism) to the transparency shaft of the polarizing plate by the side of incidence. 
[0213] Moreover, a ferroelectric liquid crystal and antiferroelectricity liquid crystal have the advantage 
that a speed of response is quick compared with TN liquid crystal. Since the crystalline substance TFT 
which is used in the above-mentioned example can realize TFT with a very quick working speed, it can 
realize a liquid crystal display with the quick image speed of response which fully employed the speed of 
the speed of response of a ferroelectric liquid crystal or antiferroelectricity liquid crystal efficiently. 
[0214] In addition, it cannot be overemphasized that it is effective to use the liquid crystal display of 
this example as a display display of electronic equipment, such as a personal computer. 
[0215] Moreover, the configuration of this example can be freely combined with any configuration of 
examples 1-9. 

[0216] [Example 12] this example explains the example which produced EL (electroluminescence) display 
using this invention. In addition, drawing 20 (A) is the plan of EL display of this invention, and drawing 20 
(B) is the sectional view. 

[0217] In drawing 20 (A), for 4001, as for the pixel section and 4003, a substrate and 4002 are [ a source 
side drive circuit and 4004 ] gate side drive circuits, and each drive circuit results in FPC (flexible print 
circuit)4006 through wiring 4005, and is connected to an external instrument. 

[0218] At this time, as the pixel section 4002, the source side drive circuit 4003. and the gate side drive 
circuit 4004 are surrounded, the 1st sealant 4101. the covering material 4102, a filler 4103, and the 2nd 
sealant 4104 are formed. 

[0219] Moreover, drawing 20 (B) is equivalent to the sectional view which cut drawing 20 (A) by A-A', 
and TFT4202 for current control (TFT which controls the current to an EL element) contained in the 
drive TFT(however, n channel mold TFT and p channel mold TFT are illustrated here.) 4201 and the pixel 
section 4002 which are contained in the source side drive circuit 4003 is formed on the substrate 4001. 
[0220] In this example, TFT of the same structure as the p channel mold TFT of drawing 5 R> 5 or the n 
channel mold TFT is used for drive TFT4201, and TFT of the same structure as the p channel mold TFT 
of drawing 5 is used for TFT4202 for current control. Moreover, the retention volume (not shown) 
connected to the gate of TFT4202 for current control is prepared in the pixel section 4002. 
[0221] On drive TFT4201 and a pixel TFT4202, the interlayer insulation film (flattening film) 4301 which 
becomes with a resin ingredient is formed, and the pixel electrode (anode plate) 4302 electrically 
connected with the drain of a pixel TFT4202 is formed on it. As a pixel electrode 4302, the large 
transparence electric conduction film of a work function is used. As transparence electric conduction 
film, the compound of indium oxide and the tin oxide, the compound of indium oxide and a zinc oxide, a 
zinc oxide, the tin oxide, or indium oxide can be used. Moreover, what added the gallium may be used for 
said transparence electric conduction film. 

[0222] And an insulator layer 4303 is formed on the pixel electrode 4302, and, as for the insulator layer 
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4303, opening is formed on the pixel electrode 4302. In this opening, the EL (electroluminescence) layer 
4304 is formed on the pixel electrode 4302. The EL layer 4304 can use a well-known organic 
electroluminescence ingredient or inorganic EL ingredient. Moreover, whichever may be used although 
there are a low-molecular system (monomer system) ingredient and a macromolecule system (polymer 
system) ingredient as organic electroluminescence ingredient. 

[0223] The formation approach of the EL layer 4304 should just use a well-known vacuum evaporationo 
technique or the applying method technique. Moreover, what is necessary is just to make structure of 
EL layer into a laminated structure or monolayer structure, combining freely a hole-injection layer, an 
electron hole transportation layer, a luminous layer, an electronic transportation layer, or an electron 
injection layer. 

[0224] On the EL layer 4304, the cathode 4305 which consists of electric conduction film (electric 
conduction film which included alkali metals or an alkaline-earth-metal element in aluminum, copper, or 
silver typically) containing the element belonging to one group of a periodic table or two groups is 
formed. Moreover, as for the moisture which exists in the interface of cathode 4305 and the EL layer 

4304, or oxygen, eliminating as much as possible is desirable. Therefore/the device of carrying out 
continuation membrane formation of both in a vacuum, or forming the EL layer 4304 in nitrogen or a 
rare-gas ambient atmosphere, and forming cathode 4305, making neither oxygen nor moisture touched is 
required. At this example, the above membrane formation is enabled by using the membrane formation 
equipment of a multi chamber method (cluster tool method). 

[0225] And cathode 4305 is electrically connected to wiring 4005 in the field shown by 4306. Wiring 4005 
is wiring for giving a predetermined electrical potential difference to cathode 4305, and is electrically 
connected to FPC4006 through the anisotropic conductive film 4307. 

[0226] The EL element which consists of the pixel electrode (anode plate) 4302, an EL layer 4304, and 
cathode 4305 as mentioned above is formed. This EL element is surrounded by the covering material 
4102 stuck on the substrate 4001 by the 1st sealant 4101 and the 1st sealant 4101, and is enclosed by 
the filler 4103. 

[0227] As covering material 4102, glass material, metal material (typically stainless steel material), 
ceramic material, and plastics material (plastic film is also included) can be used. As plastics material, an 
FRP (Fiberglass-Reinforced Plastics) plate, a PVF (polyvinyl fluoride) film, a Mylar film, polyester film, or 
an acrylic resin film can be used. Moreover, the sheet of the structure which sandwiched aluminium foil 
with the PVF film or the Mylar film can also be used. 

[0228] However, covering material must be transparent when the direction of a light emission from an 
EL element goes to a covering material side. In that case, transparence matter like a glass plate, a 
plastic sheet, polyester film, or an acrylic film is used. 

[0229] Moreover, as a filler 4103, ultraviolet-rays hardening resin or heat-curing resin can be used, and 
PVC (polyvinyl chloride), an acrylic, polyimide, an epoxy resin, silicone resin, and PVB (polyvinyl 
BUCHIRARU) or EVA (ethylene vinyl acetate) can be used. If the matter which can adsorb the 
hygroscopic matter (preferably barium oxide) or oxygen is prepared in the interior of this filler 4103, 
degradation of an EL element can be controlled. 

[0230] Moreover, a spacer may be made to contain in a filler 4103. At this time, if a spacer is formed 
with the barium oxide, it is possible to give hygroscopicity to the spacer itself. Moreover, when a spacer 
is formed, it is also effective to prepare the resin film on cathode 4305 as a buffer layer which eases the 
pressure from a spacer. 

[0231] Moreover, wiring 4005 is electrically connected to FPC4006 through the anisotropic conductive 
film 4307. Wiring 4005 tells the signal sent to the pixel section 4002, the source side drive circuit 4003, 
and the gate side drive circuit 4004 to FPC4006, and is electrically connected with an external 
instrument by FPC4006. 

[0232] Moreover, in this example, the 2nd sealant 4104 is formed so that the disclosure section of the 
1st sealant 4101 and a part of FPC4006 may be covered, and it has structure which intercepts an EL 
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element from the open air thoroughly. In this way, it becomes EL display which has the cross-section 
structure of drawing 20 (B). 

[0233] Top-face structure is shown in drawing 22 (A), and the still more detailed cross-section 
structure which is the pixel section is shown for a circuit diagram in drawing 2121 here at drawing 22 (B). 
What is necessary is just to refer to mutually in drawing 21 , drawing 22 (A), and drawing 22 (B), since a 
common sign is used. 

[0234] In drawing 21 , TFT4402 for switching prepared on the substrate 4401 is formed using the n 
channel mold TFT of drawing 5 . Therefore, just refer to the explanation of the n channel mold TFT for 
explanation of structure. Moreover, wiring shown by 4403 is gate wiring which connects electrically the 
gate electrodes 4404a and 4404b of TFT4402 for switching. 

[0235] In addition, although considered as the double-gate structure where two channel formation fields 
are formed, in this example, you may be the single gate structure or the triple gate structure formed 
three where one channel formation field is formed. 

[0236] Moreover, the drain wiring 4405 of TFT4402 for switching is electrically connected to the gate 
electrode 4407 of TFT4406 for current control. In addition, TFT4406 for current control is formed using 
the p channel mold TFT301 of drawing 5 . Therefore, just refer to the explanation of the p channel mold 
TFT301 for explanation of structure. In addition, although considered as single gate structure in this 
example, you may be double-gate structure or triple gate structure. 

[0237] The 1st passivation film 4408 is formed on TFT4402 for switching, and TFT4406 for current 
control, and the flattening film 4409 which consists of resin is formed on it. It is very important to carry 
out flattening of the level difference by TFT using the flattening film 4409. Since EL layer formed behind 
is very thin, poor luminescence may be caused when a level difference exists. Therefore, before forming 
a pixel electrode so that EL layer can be formed as much as possible in a flat side, it is desirable to 
carry out flattening. 

[0238] Moreover, 4410 is a pixel electrode (anode plate of an EL element) which consists of 
transparence electric conduction film, and is electrically connected to the drain wiring 441 1 of TFT4406 
for current control. As transparence electric conduction film, the compound of indium oxide and the tin 
oxide, the compound of indium oxide and a zinc oxide, a zinc oxide, the tin oxide, or indium oxide can be 
used. Moreover, what added the gallium may be used for said transparence electric conduction film. 
[0239] The EL layer 441 1 is formed on the pixel electrode 4410. In addition, although only 1 pixel is 
illustrated in drawing 21 , EL layer corresponding to each color of R (red), G (green), and B (blue) is 
made and divided in this example. Moreover, in this example, the low-molecular system organic 
electroluminescence ingredient is formed with vacuum deposition. It is considering as the laminated 
structure which prepared the copper-phthalocyanine (CuPc) film of 20nm thickness as a hole-injection 
layer, and specifically prepared the tris-8-quinolinolato aluminum complex (Alq3) film of 70nm thickness 
as a luminous layer on it. The luminescent color is controllable by adding fluorochromes, such as 
Quinacridone, perylene. ° r DCM1, to Alq3. 

[0240] However, the above example is an example of the organic electroluminescence ingredient which 
can be used as an EL layer, and there is no need of limiting to this. What is necessary is just to form EL 
layer (layer for moving luminescence and the carrier for it), combining freely a luminous layer, a charge 
transportation layer, or a charge impregnation layer. For example, although this example showed the 
example which uses a low-molecular system organic electroluminescence ingredient as an EL layer, a 
macromolecule system organic electroluminescence ingredient may be used. Moreover, it is also possible 
to use inorganic materials, such as silicon carbide, as a charge transportation layer or a charge 
impregnation layer. These organic electroluminescence ingredients and inorganic materials can use a 
well-known ingredient. 

[0241] Next, on the EL layer 441 1, the cathode 4412 which consists of electric conduction film is 
formed. In the case of this example, the alloy film of aluminum and a lithium is used as electric 
conduction film. Of course, the well-known MgAg film (alloy film of magnesium and silver) may be used. 
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What is necessary is just to use the electric conduction film which added the electric conduction film 
which consists of an element belonging to one group of a periodic table, or two groups as a cathode 
material, or those elements. 

[0242] When formed to this cathode 4412, EL element 4413 is completed. In addition, EL element 4413 
here points out the capacitor formed in the pixel electrode (anode plate) 441 0, the EL layer 441 1 , and 

cathode 4412. oo fA \ T u 

[0243] Next, the top-face structure of the pixel in this example is explained using drawing 22 (A). 1 he 
source of TFT4402 for switching is connected to source wiring 4415, and a drain is connected to the 
drain wiring 4405. Moreover, the drain wiring 4405 is electrically connected to the gate electrode 4407 of 
TFT4406 for current control. Moreover, the source of TFT4406 for current control is electrically 
connected to the current supply source line 4416, and a drain is electrically connected to the drain 
wiring 4417. Moreover, the drain wiring 4417 is electrically connected to the pixel electrode (anode plate) 
4418 shown by the dotted line. 

[0244] Retention volume is formed in the field shown by 4419 at this time. Retention volume 4419 is 
formed between the insulator layer (not shown) of the same layer as the semi-conductor film 4420 and 
gate dielectric film which were electrically connected with the current supply source line 4416, and the 
gate electrode 4407. Moreover, the capacity formed by the same layer (not shown) as the gate 
electrode 4407 and the 1st interlayer insulation film and the current supply source line 4416 can also be 
used as retention volume. 

[0245] [Example 13] This example explains EL display with pixel structure which is different in an 
example 12. Drawing 23 is used for explanation. In addition, what is necessary is just to refer to 
explanation of an example 12 about the part to which the same sign as drawing 22 is given. 
[0246] In drawing 23 , TFT of the same structure as the n channel mold TFT of drawing 5 is used as 
TFT4501 for current control. Of course, the gate electrode 4502 of TFT4501 for current control is 
electrically connected to the drain wiring 4405 of TFT4402 for switching. Moreover, the drain wiring 4503 
of TFT4501 for current control is electrically connected to the pixel electrode 4504; 
[0247] In this example, the pixel electrode 4504 which consists of electric conduction film functions as 
cathode of an EL element. What is necessary is just to specifically use the electric conduction film 
which added the electric conduction film which consists of an element belonging to one group of a 
periodic table, or two groups, or those elements, although the alloy film of aluminum and a lithium is used. 
[0248] The EL layer 4505 is formed on the pixel electrode 4504. In addition, although only 1 pixel is 
illustrated in drawing 23 , EL layer corresponding to G (green) is formed by vacuum deposition and the 
applying method (preferably spin coating method) in this example. It is considering as the laminated 
structure which prepared the lithium fluoride (LiF) film of 20nm thickness as an electron injection layer, 
and specifically prepared the PPV (poly para-phenylene vinylene) film of 70nm thickness as a luminous 
layer on it. 

[0249] Next, on the EL layer 4505, the anode plate 4506 which consists of transparence electric 
conduction film is formed. In the case of this example, the electric conduction film which consists of a 
compound of indium oxide and the tin oxide or a compound of indium oxide and a zinc oxide as 
transparence electric conduction film is used. 

[0250] When formed to this anode plate 4506, EL element 4507 is completed. In addition, EL element 
4507 here points out the capacitor formed in the pixel electrode (cathode) 4504, the EL layer 4505, and 
the anode plate 4506. 

[0251] When the electrical potential difference applied to an EL element is a high voltage more than of 
10V, degradation by the hot carrier effect actualizes in TFT4501 for current control. In such a case, it is 
effective to use the n channel mold TFT of the structure of this invention as TFT4501 for current 
control. 

[0252] Moreover, TFT4501 for current control of this example forms the parasitic capacitance called 
gate capacitance between the gate electrode 4502 and the LDD field 4509. It is also possible to give a 
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function equivalent to the retention volume 4418 shown in drawing 22 (A) and (B) by adjusting this gate 
capacitance. Since it is smaller than the case where the capacitance of retention volume makes it 
operate by the analog drive method and ends when operating EL indicating equipment by the digital drive 
method especially, gate capacitance can be substituted for retention volume. 

[0253] In addition, since degradation by the above-mentioned hot carrier effect stops posing a problem 
so much when the electrical potential difference applied to an EL element becomes less than [ 5V ] 
preferably below 10V, the n channel mold TFT of the structure which omitted the LDD field 4509 in 
drawing 23 may be used. 

[0254] [Example 1 4] this example shows the example of the pixel structure where it can use for the 
pixel section of EL display shown in the example 12 or the example 13 to drawing 24 (A) - (C). in 
addition, this example — setting — 4601 — in gate wiring of TFT4602 for switching, and 4604, a 
capacitor, and 4606 and 4608 make it as a current supply source line, and 4607 makes TFT for current 
control, and 4605 an EL element for the source wiring of TFT4602 for switching, and 4603. 
[0255] Drawing 24 (A) is an example at the time of making the current supply source line 4606 common 
between two pixels. That is, the description is formed so that two pixels may serve as axial symmetry 
focusing on the current supply source line 4606. In this case, since the number of a current supply 
source line can be reduced, the pixel section can be further made highly minute. 
[0256] Moreover, drawing 24 (B) is an example at the time of forming the current supply source line 
4608 in parallel with the gate wiring 4603. In addition, although it has structure established so that the 
current supply source line 4608 and the gate wiring 4603 might not lap in drawing 24 (B), if it is wiring 
formed in the layer from which both differ, it can also prepare so that it may lap through an insulator 
layer. In this case, since the current supply source line 4608 and the gate wiring 4603 can be made to 
share monopoly area, the pixel section can be further made highly minute. 

[0257] Moreover, drawing 24 (C) forms the current supply source line 4608 in parallel with the gate 
wiring 4603 like the structure of drawing 24 (B), and the description is that it forms two pixels further so 
that it may become axial symmetry focusing on the current supply source line 4608. Moreover, it is also 
effective to form the current supply source line 4608 so that it may lap with either of the gate wiring 
4603. In this case, since the number of a current supply source line can be reduced, the pixel section 
can be further made highly minute. 

[0258] [Example 1 5] This example shows the example of the pixel structure of EL display where this 
invention was carried out to drawing 25 (A) and (B). in addition, this example — setting — 4701 — the 
source wiring of TFT4702 for switching, and 4703 — gate wiring of TFT4702 for switching, and 4704 — 
in a capacitor (omitting is also possible) and 4706, TFT for power control and 4708 make it as gate 
wiring for power control, and 4709 makes a current supply source line and 4707 an EL element for TFT 
for current control, and 4705. About actuation of TFT4707 for power control, it is good to refer to 
Japanese Patent Application No. No. 341272 [ 1 1 to ]. 

[0259] Moreover, although TFT4707 for power control is formed between TFT4704 for current control, 
and EL element 4708 in this example, it is good also as structure where TFT4704 for current control 
was formed between TFT4707 for power control, and EL element 4708. Moreover, as for TFT4707 for 
power control, it is desirable to consider as the same structure as TFT4704 for current control, or to 
carry out a serial by the same barrier layer, and to form. 

[0260] Moreover, drawing 25 (A) is an example at the time of making the current supply source line 4706 
common between two pixels. That is, the description is formed so that two pixels may serve as axial 
symmetry focusing on the current supply source line 4706. In this case, since the number of a current 
supply source line can be reduced, the pixel section can be further made highly minute. 
[0261] Moreover, drawing 25 (B) is an example at the time of forming the current supply source line 
4710 in parallel with the gate wiring 4703, and forming the gate wiring 471 1 for power control in parallel 
with source wiring 4701 . In addition, although it has structure established so that the current supply 
source line 4710 and the gate wiring 4703 might not lap in drawing 25 (B), if it is wiring formed in the 
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layer from which both differ, it can also prepare so that it may lap through an insulator layer. In this case, 
since the current supply source line 4710 and the gate wiring 4703 can be made to share monopoly area, 
the pixel section can be further made highly minute. 

[0262] [Example 16] This example shows the example of the pixel structure of EL display where this 
invention was carried out to drawing 26 (A) and (B). in addition, this example — setting — 4801 — the 
source wiring of TFT4802 for switching, and 4803 — gate wiring of TFT4802 for switching, and 4804 — 
in a capacitor (omitting is also possible) and 4806, TFT for elimination and 4808 make it as gate wiring 
for elimination, and 4809 makes a current supply source line and 4807 an EL element for TFT for 
current control, and 4805. About actuation of TFT4807 for elimination, it is good to refer to Japanese 
Patent Application No. No. 338786 [ 1 1 to ]. 

[0263] It can connect with the gate of TFT4804 for current control, and the drain of TFT4807 for 
elimination can change now compulsorily the gate voltage of TFT4804 for current control. In addition, 
although TFT4807 for elimination is good also as a p channel mold TFT also as an n channel mold TFT, it 
is desirable to consider as the same structure as TFT4802 for switching so that the OFF state current 
can be made small. 

[0264] Moreover, drawing 26 (A) is an example at the time of making the current supply source line 4806 
common between two pixels. That is, the description is formed so that two pixels may serve as axial 
symmetry focusing on the current supply source line 4806. In this case, since the number of a current 
supply source line can be reduced, the pixel section can be further made highly minute. 
[0265] Moreover, drawing 26 (B) is an example at the time of forming the current supply source line 
4810 in parallel with the gate wiring 4803, and forming the gate wiring 481 1 for elimination in parallel with 
source wiring 4801. In addition, although it has structure established so that the current supply source 
line 4810 and the gate wiring 4803 might not lap in drawing 26 (B), if it is wiring formed in the layer from 
which both differ, it can also prepare so that it may lap through an insulator layer. In this case, since the 
current supply source line 4810 and the gate wiring 4803 can be made to share monopoly area, the pixel 
section can be further made highly minute. 

[0266] [Example 1 7] The above-mentioned EL display is good also as structure which prepared how 
many TFT(s) in the pixel. For example, four thru/or six, or TFT beyond it may be prepared. This 
invention can be carried out without being limited to the pixel structure of EL display. 
Even if gate wiring and the 2nd wiring raised the numerical aperture in piles as for the CMOS circuit and 
the pixel section which were formed by carrying out [example 18] this invention, they were able to make 
parasitic capacitance small enough. Therefore, it is more effective if it uses especially for the active 
matrix liquid crystal display of 1 inch or less of vertical angles. 

[0267] As an example of such electronic equipment, a goggles mold indicating equipment (head mount 
display) is mentioned. Drawing 27 is referred to. The outline block diagram of the goggles mold display of 
this example is shown in drawing 27 . For 1900, the body of a goggles mold display, and 1901R and 
1 901 L are [ a liquid crystal panel, and 1903R and 1903L of a lens, and 1902R and 1902L ] back lights. 
[0268] The invention in this application is applicable to the drive circuit of liquid crystal panels 1 902R 
and 1 902L or others. 

[0269] Moreover, the configuration of this example can be freely combined with any configuration of 
examples 1-11. 

[0270] The CMOS circuit and pixel circuit which were formed by carrying out [example 19] above- 
mentioned each example can be used for various electro-optic devices (an active matrix liquid crystal 
display, a active-matrix mold EL display, active-matrix mold EC (electrochromic) display). That is, this 
invention can be carried out on all the electronic equipment that incorporated these electro-optic 
devices as a display. 

[0271] As such electronic equipment, large-sized television, a video camera, a digital camera, a wearable 
display, car navigation, a personal computer, Personal Digital Assistants (a mobile computer, a cellular 
phone, or digital book), etc. are mentioned. Those examples are shown in drawing 28 and drawing 30 . 
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[0272] Drawing 28 (A) is a personal computer and consists of a body 2001, the image input section 2002, 
a display 2003, and a keyboard 2004. The invention in this application is applicable to the drive circuit of 
the image input section 2002, a display 2003, or others. 

[0273] Drawing 28 (B) is a video camera and consists of a body 2101, a display 2102, the voice input 
section 2103, an actuation switch 2104, a dc-battery 2105, and the television section 2106. The 
invention in this application is applicable to the drive circuit of a display 2102, the voice input section 
2103, or others. 

[0274] Drawing 28 (C) is a mobile computer (Mobile computer), and consists of a body 2201, the camera 
section 2202, the television section 2203, an actuation switch 2204, and a display 2205. The invention in 
this application is applicable to the drive circuit of a display 2205 or others. 

[0275] Drawing 28 (D) is a digital camera and consists of a body 2501, a display 2502, an eye contacting 
part 2503, an actuation switch 2504, and the television section (not shown). The invention in this 
application is applicable to the drive circuit of a display 2502 or others. 

[0276] Drawing 28 (E) is a player using the record medium (it is hereafter called a record medium) which 
recorded the program, and consists of a body 2401, a display 2402, the loudspeaker section 2403, a 
record medium 2404, and an actuation switch 2405. In addition, this equipment can use music 
appreciation, movie appreciation, a game, and the Internet, using DVD (Digtial Versatile Disc), CD, etc. as 
a record medium. This invention is applicable to the drive circuit of a display 2402 or others. 
[0277] Drawing 30 (A) is a cellular phone and contains a body 2901, the voice output section 2902, the 
voice input section 2903, a display 2904, the actuation switch 2905, and antenna 2906 grade. The 
invention in this application is applicable to the signal-control circuit of the voice output section 2902, 
the voice input section 2903, a display 2904, or others. 

[0278] Drawing 30 (B) is pocket books (digital book), and contains a body 3001, displays 3002 and 3003, 
a storage 3004, the actuation switch 3005, and antenna 3006 grade. This invention is applicable to the 
signal circuit of displays 3002 and 3003 or others. 

[0279] Drawing 30 (C) is a display and contains a body 3101, susceptor 31 02, and display 3103 grade. 
This invention is applicable to a display 3103. Especially the display of this invention is advantageous 
when it big-screen-izes, and it is advantageous to the display of 10 inches or more (especially 30 inches 
or more) of vertical angles. . 

[0280] As mentioned above, the applicability of the invention in this application is very wide, and 
applying to the electronic equipment of all fields is possible. Moreover, even if the electronic equipment 
of this example uses the configuration which consists of combination like an example 1-18 throats, it is 
realizable. 

[0281] The liquid crystal display formed by carrying out [example 20] this invention can be used for a 
projector (a rear mold or front mold). 

[0282] Drawing 29 (A) is a front mold projector, and consists of a display 2601 and a screen 2602. This 
invention is applicable to the drive circuit of a display or others. 

[0283] Drawing 29 (B) is a rear mold projector, and consists of a body 2701, a display 2702, a mirror 
2703, and a screen 2704. This invention is applicable to the drive circuit of a display or others. 
[0284] In addition, drawing 29 (C) is drawing having shown an example of the structure of the displays 
2601 and 2702 in drawing 29 (A) and drawing 29 (B). Displays 2601 and 2702 consist of the light source 
optical system 2801, mirrors 2802, 2804-2806, a dichroic mirror 2803, prism 2807, a liquid crystal display 
2808, a phase contrast plate 2809, and an incident light study system 2810. The incident light study 
system 2810 consists of optical system containing a projector lens. Although this example showed the 
example of a 3 plate type, it may not be limited especially, for example, may be a veneer type. Moreover, 
an operation person may prepare suitably the optical system of an optical lens, the film which has a 
polarization function, the film for adjusting phase contrast, IR film, etc., etc. in the optical path shown by 
the arrow head in drawing 29 (C). 

[0285] Moreover, drawing 29 (D) is drawing having shown an example of the structure of the light source 
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optical system 2801 in drawing 29 (C). The light source optical system 2801 is constituted from this 
example by a reflector 2811, the light source 2812, the lens arrays 2813 and 2814, the polarization 
sensing element 2815, and the condenser lens 2816. In addition, the light source optical system shown in 
drawing 29 (D) is especially an example, and is not limited. For example, an operation person may 
prepare suitably the optical system of an optical lens, the film which has a polarization function, the film 
which adjusts phase contrast, IR film, etc. in light source optical system. 

[0286] Moreover, even if the electronic equipment of this example uses the configuration which consists 

of combination like examples 1-9 and example 1 1 throat, it is realizable. 

[0287] 

[Effect of the Invention] By using the invention in this application, the parasitic capacitance formed with 
a multilayer interconnection was able to be reduced, and the engine performance of operation and 
dependability of a semiconductor device (concretely [ here ] electro-optic device) were able to be 
raised sharply. 

[0288] Moreover, in the pixel circuit of the electro-optic device represented by the active matrix liquid 
crystal display, even if gate wiring and the 2nd wiring raised the numerical aperture in piles, parasitic 
capacitance was able to be enough made small. Therefore, while raising the numerical aperture also in 
the active matrix liquid crystal display of 1 inch or less of vertical angles and reducing parasitic 
capacitance, it became possible to secure sufficient retention volume. 

[0289] Moreover, the engine performance of operation and dependability of a semiconductor device 
(concretely [ here ] electronic equipment) which have such an electro-optic device as a display medium 
were also able to be raised. 

[Translation done.] 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the making process of AM-LCD. 
[Drawing 2] Drawing showing the making process of AM-LCD. 
[Drawing 3] Drawing showing the making process of AM-LCD. 
[Drawing 4] Drawing showing the making process of AM-LCD. 
[Drawing 5] Drawing showing the making process of AM-LCD. 
[Drawing 6] The plan in the making process of AM-LCD. 
[Drawing 7] The plan in the making process of AM-LCD. 
[Drawing 8] The plan of a pixel circuit. 

[Drawing 9] Cross-section structural drawing of a liquid crystal display. 
[Drawing 10] Drawing showing the appearance of AM-LCD. 
[Drawing 1 1] Circuit block diagram 
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[Drawing 12] Drawing showing the making process of AM-LCD. 
[Drawing 13] Drawing showing the making process of AM-LCD. 
[Drawing 14] Drawing showing the making process of AM-LCD. 

[Drawing 15] Drawing showing the configuration of the memory section and a CMOS circuit. 
[Drawing 16] Drawing showing the configuration of a pixel circuit and a CMOS circuit. 
[Drawing 1 7] Drawing showing the configuration of a pixel circuit and a CMOS circuit. 
[Drawing 18] Drawing showing the configuration of a active-matrix mold EL display. 
[Drawing 1 9] Drawing showing the property of light transmittance over the applied voltage of non- 
threshold antiferroelectricity liquid crystal mixture 

[Drawing 20] The plan and sectional view of a active-matrix mold EL display. 

[Drawing 21] The sectional view showing the pixel structure of a active-matrix mold EL display. 

[Drawing 22] The plan showing the pixel structure of a active-matrix mold EL display. 

[Drawing 23] The sectional view showing the pixel structure of a active-matrix mold EL display. 

[Drawing 24] The circuit diagram of a active-matrix mold EL display. 

[Drawing 25] The circuit diagram of a active-matrix mold EL display. 

[Drawing 26] The circuit diagram of a active-matrix mold EL display. 

[Drawing 27] Drawing showing an example of a goggles mold display. 

[Drawing 28] Drawing showing an example of electronic equipment. 

[Drawing 29] Drawing showing an example of electronic equipment. 

fDrawing 30] Drawing showing an example of electronic equipment. 

[Translation done.] 
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